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BOOK  I. 


THE  RAILWAY  CAR.  ITS  CONSTRUaiON  AND 
HANDUNG. 


INTRODUCTION. 


As  usually  understood  in  Railway  parlance  in 
America,  the  term  ''Cars"  denotes  the  vehicles 
used  by  railways  in  the  conduct  of  their  business 
of  transportation. 

Broadly  speaking,  Railway  Cars  may  be  divided 
into  three  classes: 

(1)  Those  used  in  Freight  Service. 

(2)  Those  ased  in  Passenger  Service. 

(8)    Those  used  by  a  Railway  for  its  own  pnrposea  in  sach 
work  as  construction,  or  the  maintenance  of  its  property. 

A  distinction  in  terms,  is,  however,  sometimes 
made  in  designating  these  several  classes.  The 
vehicle  used  in  the  conduct  of  freight  traflBc  is  a 
"car;"  that  used  in  the  conduct  of  passenger 
business  a  "coach;"  and  that  used  by  the  railroad 
for  its  own  purposes  a  "work  car."  * 

Frequently  the  cars  of  a  railroad  are  referred 
to  as  its  equipment,  but  this  may  be  said  to  be  a 
careless  use  of  the  term,  as  the  equipment  of  a 
railroad  not  only  embraces  its  cars,  but  also  all 
other  necessary  and  equally  important  adjuncts 
of  its  business — such  as  its  locomotives,  shops, 
stations,  yards,  bridges,  etc. 

In  the  freight,  passenger  and  work  departments 
of  the  railroad  service,  the  kinds  of  cars  used  are, 
necessarily,  classified  in  detail.  The  following 
broad  classification  might  be  greatly  amplified, 
but  will  serve  to  indicate  the  variety  in  use: 

*  In  England  freight  vehicles  are  known  as  **waggons,"  "trucks"  or  •'vans," 
according  to  the  particular  uses  to  which  they  are  put;  passenger  vehicles  are 
designated  "carnages." 


FREIGHT  CARS 
Cabcx>se  or  Way  Box  Drovers*  Cabooae 

Furniture  Flat  Barrel 

Gondola  Carriage  t^      -o  *.*        ^     j 

Hopper  Hay  Drop  Bottom  Gond 

Lumber  Fruit  Refrigerator 

Ice  Double  Deck  Stock  Stock 

Ore  Poultry  Milk 

Tank  Coke  Coal 

PASSENGER  CARS. 


Q-f^^-T  Express  Mail 

owfrlfir.«  Buffet  Combination 

^^^Jlnn^  I>i°i°g  Parlor        ' 

lnnH«^  Coach,  1st  Class  Chair 

^°"te  ^^^""^^  ^  ^^^  Sleeping 

BUSINESS  AND  WORK  CARS 

Officers'  Business  Pay  Air  Brake  Instrnd 

Dynamometer  Inspection  Supply 

Ballast  Gravel  j^hXL„ 

Boarding  Ballast  Spreader  ^"c^ing 

Wrecking  Tool  Steam  Demcks 

Excavator  Snow  Plow  Pile  Driver 

It  will  be  readily  understood,  from  this  limil 
classification,  that  the  purposes  conserved  by  i 
car  ecjuipment  of  a  railway  are  many  and  vari 
and  that  it  represents  a  department  in  rail?s 
operation  equal  in  importance  to  any.  Hen 
the  construction,  maintenance  and  handling 
cars  requires  a  distinct  department  in  the  orgs 
ization  of  railways  and  has  become  a  scien 
demanding  as  much  thought,  attention  and  st 
as  any  other  great  department,  whether  it 
that  of  construction  of  roadway,  maintenance 
track,  operation  of  motive  power,  acquisition 
traffic,  or  administration  of  finance  and  accoui 

The  author  takes  pleasure  in  acknowledgi 
that  in  the  preparation  of  this  volume  he  1 
received  the  advice,  assistance  and  co-operati 
of  Mr.  W.  H.  Dunham,  mechanical  engineer,  a 
other  experts  in  matters  connected  with  the  c< 
struction  and  practical  handling  of  railway  cs 

viii 


CHAPTER  I. 

THE  DEVELOPMENT   OF   THE   AMERICAN    FREIGHT   CAR. 

The  history  of  American  car  construction  is  a 
long  record  of  evolution.  Beginning  with  only  the 
experience  of  wagon  and  coach  makers  as  a  guide, 
the  railroad  men  having  to  do  with  car  construc- 
tion have  gradually  perfected  each  detail  which 
enters  into  the  completed  modern  car.  They 
have  taken  up  each  requirement  as  it  appeared 
and  have  admirably  met  the  needs  of  transporta- 
tion. As  a  consequence  we  now  have,  instead  of 
the  open  flat  or  gondola  car  of  the  early  railroad 
<by8,  special  freight  cars  for  handling  stock,  bulk 
freight,  furniture,  carriages,  liquids,  barrels,  ore, 
^ain-  produce,  dressed  meats,  fruits,  ordnance, 
♦'tc.  Also  instead  of  the  stage  coach  like  car  we 
now  have  in  passenger  service  the  sumptuous 
<oach,  chair  car,  parlor  car,  sleeping  car,  and 
private  car  together  with  special  dining  cars,  buf- 
tet  ears,  smoking  and  observation  cars.  The 
barest  necessities  required  in  the  caring  for  pas- 
•^ngers  are  now  superseded  by  the  most  modem 
luxuries.  Comfortable  cushioned  seats,  sanitary 
ventilation,  carpeted  floors,  evenly  distributed 
heating,  brilliant  lighting,  continuous  vestibuled 
irains  and  i)ractically  all  the  comforts  and  ac- 
^•ommodations  of  home  life  are  furnished  for  the 
railway   traveler. 

The  first  recorded  use  in  this  country  of  cars 
^'n  railroads  for  carrying  passengers  was  on  the 
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Baltimore  &  Ohio  Kailroad  in  1830.  In  that  year 
the  first  fifteen  miles  of  that  system  had  been 
completed  to  EUicot's  Mills.  The  cars  used  were 
adaptations  of  the  Conestoga  wagons  which  were 
common  in  that  territory  as  freight  wagons  for 
transporting  over  the  highways  the  large  amount 
of  goods  and  produce  which  was  then  being  han- 
dled at  Baltimore  as  a  market.  The  long  wagon 
box  like  body  was  constructed  with  high  sides, 
the  driver's  seat  being  located  across  the  front 
and  the  facilities  for  entering  at  the  rear.  A  cover 
was  placed  over  the  part  assigned  to  the  passen- 
gers. This  was  fitted  between  the  posts  with 
loosely  draped  curtains  for  protection.  Some  of 
the  cars  were  constructed  strong  enough  to  carry 
passengers  on  the  roof  when  the  weather  permit- 
ted. 

Each  of  the  cars  in  the  brigade,  as  it  was 
called,  was  drawn  by  two  horses.  They  made  in 
regular  service,  what  was  for  that  time,  the 
remarkable  speed  of  twelve  miles  an  hour. 

It  is  generally  admitted  that  the  original  regu- 
lar service  of  a  complete  passenger  train  with  a 
steam  engine  as  the  motive  power  was  on  the 
Mohawk  &  Hudson  Railroad  between  Albany  and 
Schenectady,  N.  Y.,  in  1831.  This  railroad  now 
is  a  part  of  the  New  York  Central  &  Hudson 
Eiver  Eailroad.  The  cars  were  similar  in  design 
to  the  old  stage  coach  with  its  outside  and  inside 
seats.  There  was  the  space  for  luggage  both  on 
top  and  under  the  outside  seats  at  each  end.  The 
simple  lever  brake  which  answered  for  the  high- 
way was  also  used  as  was  the  method  of  sus- 
pending the  body  on  long  strap  springs.  The 
precedent  for  this  practice  was  found  in  England 
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the  head  of  their  canal  at  Honesdale,  Pennsylva- 
nia, and  the  mines  at  C'arbondale,  a  distance  of 
sixteen  miles.  The  cars  were  pulled  partly  by 
stationary  steam  engines  and  partly  by  horses. 
This  was  also  the  first  place  where  a  steam  loco- 
motive was  used  to  handle  the  freight  trains,  the 
initial  trip  of  the  engine  bemg  made  in  August, 
1829. 

As  an  improvement  over  the  heavy  **dollie" 
car  of  the  Boston  and  Quincy  Kailroad  cars  were 
constructed  of  lighter  material.  They  were  wid- 
ened by  placing  the  journals  outside  the  wheels 
and  letting  the  wheels  project  up  into  the  fram- 
ing of  the  car,  but  not  far  enough  to  disturb 
the  flooring.  Sides  were  fitted  to  the  car ;  at  first 
they  were  shallow,  but  gradually  higher  ones 
were  used  until  the  gondola  car  was  evolved. 
This  car  also  was  originally  designed  to  be  hauled 
by  horses.  A  step  toward  the  modem  type  of 
double  trucked  eight  wheeled  car  was  the  use  of 
tw'o  of  these  light  four  wheeled  cars  without  the 
^ides  under  a  sj^ecial  framework  made  to  carry 
firewood.  This  framework  rested  on  bolsters 
through  which  king  bolts  attached  it  to  the  cars. 
Tliis  same  manner  of  using  two  cars  for  long- 
loads  was  also  used  on  the  Boston  and  Quincy 
Railroad.  Almost  all  improvements  in  freight 
^uipment  of  railroads  have  been  along  such 
lines;  adaptations  to  the  local  and  immediate 
f'onditions  and  requirements.  It  was  but  a  sim- 
ple change  from  the  double  car  to  a  regularly  de- 
eped car  having  special  trucks  and  with  the 
draft  rigging  attached  directly  to  the  car  body. 
The  necessity  for  a  more  permanent  covering 
than  could  be  obtained  with  tarpaulins  brought 
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rails  and  the  sills,  but  no  truss  rods  were  used. 
The  short  platforms  were  greatly  improved  by 
the  addition  of  steps  and  hoods.  Double  cross 
seats  were  arranged  on  one  side  of  the  car,  the 
opposite  side  having  the  old  long  bench  extend- 
ing from  end  to  end.  All  the  windows  were  sta- 
tionary. Ventilation,  however,  was  obtained 
through  panels,  between  the  windows,  which 
could  be  raised  or  lowered.  The  interior  of  the 
car  was  finished  in  plain  beaded  siding  which  was 
painted  a  light  drab.  The  outside  was  painted 
yellow.  This  particular  car  was  thirty-two  feet 
long  over  the  end  sills,  thirty-seven  feet  long 
over  the  platform  timbers  and  eight  and  one-half 
feet  wide  over  the  side  sills.  The  trucks  had  a 
wheel  base  of  four  feet  and  nine  inches  while  the 
spoked  wheels  were  thirty-three  inches  in  diam- 
eter. The  body  bolster  was  of  wood  as  was  also 
the  entire  truck  frame.  Wooden  brake  shoes  also 
were  used. 

With  this  car  as  an  origin  there  has  been  change 
after  change  in  small  details  and  large  until  the 
present  construction  of  passenger  cars  has  result- 
ed. Wooden  trussing  of  the  sills  was  succeeded 
by  iron  truss  rods,  over-hanging  wooden  plat- 
forms have  been  replaced  by  steel  or  vestibuled 
platforms,  single  reversible  seats  replacd  the 
double  benches  placed  back  to  back.  Thus  im- 
provements have  been  made  for  comfort,  con- 
venience and  strength. 

As  early  as  1836-37  efforts  were  made  to  furn- 
ish sleeping  accommodations  for  passengers 
while  en  route.  The  Cumberland  Valley  Railroad 
fitted  up  a  passenger  car  with  berths.  The  car 
was  divided  into  four  sections  each  of  which  had 
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three  berths,  upper,  middle  and  lower.  Although 
crude  in  its  construction  this  car  was  kept  in 
service  until  1848  when  it  was  abandoned. 
Various  other  means  were  devised  to  furnish 
sleeping  quarters.  But  with  them  all  there  were 
no  bed  clothes  supplied.  The  coarse  mattress  and 
pillow  did  not  appeal  to  the  traveler.  These  ef- 
forts resulted  solely  in  supplying  a  means  of  rest- 
ing which  indeed  was  more  comfortable  than  sit- 
ting on  the  straight  hard  benches  all  night.  In 
1859  George  M.  Pullman  experimented  with  some 
day  coaches  of  the  Chicago  &  Alton  Railroad, 
converting  them  into  sleeping  cars.  The  cars,  as 
changed,  were  a  decided  improvement  over  past 
efforts  to  meet  the  wants  of  the  public.  Tliey 
were  very  well  received  and  were  kept  ref:ularly  in 
service.  In  1864  Mr.  Pullman  built,  at  the  shops 
of  this  same  company,  the  sleeping  car  ^*  Pio- 
neer" which  was  the  first  car  built  on  the  lines 
of  present  sleeping  cars.  It  was  a  foot  wider 
than  previous  cars  and  two  and  a  half  feet  higher. 
As  a  consequence  several  of  the  bridges  and  all 
of  the  station  platforms  had  tp  be  altered  before 
the  car  could  be  run  over  the  road.  A  raised 
deck  and  an  improved  truck  were  also  among  the 
changes  in  design  which  were  introduced.  As 
completed  this  car  became  the  standard  as  to 
height  and  width  for  future  Pullman  sleepers. 

Parlor  cars  for  daylight  travel  naturally  fol- 
lowed the  solution  of  the  sleeping  car  problem. 
These  added  materially  to  the  comfort  and  luxury 
of  travel  as  they  were  fitted  up  solely  to  meet 
these  requirements.  Together  with  the  sleepers 
they  were  soon  considerd  as  a  necessary  equip- 
ment of  first-class  trains. 
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Another  step  of  the  car  building  and  car  ope 
ating  company,  which  had  been  organized  by  M 
Pullman,  was  the  introduction  of  the  '* hotel''  ci 
'* President"  in  1867.  Arrangements  were  mac 
for  placing  portable  tables  between  the  seats  ( 
a  sleeping  car,  one  end  of  which  was  partitions 
off  as  a  kitchen  and  pantry.  In  1868  a  comple- 
car  devoted  solely  to  the  furnishing  of  meals,  tl 
^  ^  Delmonico, "  was  put  into  regular  service. 

During  all  these  general  changes  made  in  pa 
senger  cars,  minute  and  careful  study  was  mac 
of  the  various  details  entering  into  their  coi 
struction.  Baggage,  express,  mail  and  even  hori 
cars  were  constructed  to  be  handled  in  trah 
running  as  fast  or  faster  than  those  carrying  pa 
sengers.  The  railway  mail  service  which  was  co: 
ceived  in  1864  and  has  increased  every  y«a 
takes  for  its  exclusive  use  no  small  part  of  tl 
railway  companies'  equipment.  These  cars  ha^ 
to  be  especially  constructed  to  meet  the  requir 
ments  of  the  government  and  at  the  same  tin 
they  are  elaborately  fitted  up  with  everythii 
which  will  assist  in  the  work  of  distributing  tl 
mail  while  the  trains  are  in  motion. 

The  various  investigations  of  the  problem  ; 
to  how  to  successfully  heat  these  trains  results 
in  the  setting  aside  first  of  the  stove  and  then  tl 
independent  system  of  hot  water  heating  as  ut 
ized  with  the  Baker  heater  and  the  final  ado 
tion  of  steam  from  the  locomotive  as  the  he 
generating  medium.  Practically  all  of  the  pa 
senger  cars  used  in  sections  of  the  country  whi< 
have  cool  weather  are  now  equipped  with  co 
tinuous  steam  pipes  under  the  cars  which  conne 
to  radiators  inside.    These  radiators  are  arrang( 
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did  not  hold  up,  but  sagged  down  in  the  center 
and  also  onto  the  side  bearings.    This  created  a 
prejudice  against  these  large  cars  which  was  very 
nearly  fatal  to  their  adoption.  The  cars  were  hard 
to  handle  on  the  road  and  were  continually  break- 
ing down.     Howevef ,  about  this  time  more  accu- 
rate attention  was  paid  to  the  proper  proportion- 
ing of  the  various  parts  to  stand  up  properly  un- 
<ler  their  particular  strains.    This  technical  study 
of  the  car  building  problem  gradually  improved 
the  situation  and  paved  the  way  for  larger  cars  of 
either  part  steel  or  all  steel  construction  for  carry- 
ing forty,  fifty  and  even  fifty-five  tons  of  lading 
each.  The  introduction*  of  steel  into  the  car  body 
^as  gradual.    Until  the  Columbian  Exposition  in 
1893   at    Chicago    there    was    no    real    attempt 
made    to    develop    its    use.      A    steel    car    had 
been  built    in    1890,    but    it    did    not    in    itself 
'Teate    favorable    impressions.      Nevertheless    it 
^l^ned    the    way    for    the    use     of    steel     for 
inany    jiarts    of    the    car.      Up    to    1897   there 
»vere  no  definite  attempts  made  to  adopt  the  all 
steel  car.     In  that  year  the  Pittsburg,  Bessemer 
^  Lake  I^rie  Railroad  ordered  a  number  of  100,- 
"<^>  l)ound  capacity,  all  steel,  gondola  cars.    It  is 
'aid  that  the  success  of  this  undertaking  created 
^uch  a   favorable   impression  that  the   construc- 
tion of   some   nineteen   thousand   steel   cars   oc- 
<*urred  within  the  next  two  years. 

In  a  somewhat  similar  manner  the  original 
fonns  and  designs  of  the  car  trucks  have  been 
♦l^eloped  into  the  modern  details.  Under  the 
t»'n  ton  cars  a  wooden,  square  framed  truck,  built 
^ith  as  little  metal  as  possible,  answered  all  pur- 
].f>ses.      The    advent    of    larger    capacities    first 
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out  the  constructioii  of  a  framework  over  the  sim- 
ple flat  car.  Thus  we  have  the  beginning  of  the 
American  Box  Car. 

Until  1848  there  was  very  little  change  made 
in  the  designs  and  construction  of  freight  cars. 
They  had  increased  to  about  ten  tons  capacity, 
the  dead  weight  being  nearly  as  high.  The  roofs 
were  sometimes  covered  with  duck  that  was 
painted  and  sanded.  Draw  bars  of  the  link  and 
pin  type  with  spring  attachment  had  then  come 
into  general  use.  However,  it  was  not  until  al- 
most 1880  that  any  move  was  made  to  increase 
the  generally  adopted  standard  capacity  (ten 
tons)  of  the  cars.  And  this  in  spite  of  the  fact 
that  there  was  a  great  demand  for  larger  and 
stronger  cars  capable  of  taking  greater  loads. 
Even  the  Master  Car  Builders'  Association  in 
1877  deprecated  the  idea  of  building  cars  for  car- 
rying more  than  ten  tons  of  freight.  Neverthe- 
less the  demand  for  larger  cars  increased.  As  a 
consequence  the  standard  was  gradually  in- 
creased, the  cars  being  strengthened  for  taking 
fifteen,  then  twenty  and  twenty-five  tons  of  lading 
until  the  thirty  ton  car  was  developed  about  1888 
for  general  service  with  approximately  the  pro- 
])ortion  of  the  modem  car.  It  must  be  noted 
that  with  all  the  advances  in  the  carrying  capac- 
ity of  the  freight  car  there  was  no  material  de- 
])arture  from  the  original  form  of  construction 
as  used  on  the  old  standard  ten  ton  car  of  1848. 
The  rule  of  thumb  method  of  design  and  con- 
struction had  remained  in  force  and  continued 
to  do  so  for  some  time  afterward.  Notable  ex- 
amples of  the  results  of  this  method  of  construc- 
tion were  the  many  large  capacity  cars  which 
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did  not  hold  up,  but  sagged  down  in  the  center 
and  also  onto  the  side  bearings.  This  created  a 
prejudice  against  these  large  cars  which  was  very 
nearly  fatal  to  their  adoption.  The  cars  were  hard 
to  handle  on  the  road  and  were  continually  break- 
ing down.  Howevef ,  about  this  time  more  accu- 
rate attention  was  paid  to  the  proper  proportion- 
ing of  the  various  parts  to  stand  up  properly  un- 
der their  particular  strains.  This  technical  study 
of  the  car  building  problem  gradually  improved 
the  situation  and  paved  the  way  for  larger  cars  of 
either  part  steel  or  all  steel  construction  for  carry- 
ing forty,  fifty  and  even  fifty-five  tons  of  lading 
each.  The  introduction*  of  steel  into  the  car  body 
^as  gradual.  Until  the  Columbian  Exposition  in 
1893  at  Chicago  there  was  no  real  attempt 
inade  to  develop  its  use.  A  steel  car  had 
been  built  in  1890,  but  it  did  not  in  itself 
create  favorable  impressions.  Nevertheless  it 
^l^ened  the  way  for  the  use  of  steel  for 
ii^any  ])arts  of  the  car.  Up  to  1897  there 
'^^ere  no  definite  attempts  made  to  adoj^t  the  all 
^teel  car.  In  that  year  the  Pittsburg,  Bessemer 
^  Lake  Erie  Railroad  ordered  a  number  of  100,- 
^^^^  pound  capacity,  all  steel,  gondola  cars.  It  is 
'aid  that  the  success  of  this  undertaking  created 
'^uch  a  favorable  impression  that  the  construc- 
tion of  some  nineteen  thousand  steel  cars  oc- 
curred within  the  next  two  years. 

In  a  somewhat  similar  manner  the  original 
fonns  and  designs  of  the  car  trucks  have  been 
dt^veloped  into  the  modern  details.  Under  the 
t»'n  ton  cars  a  wooden,  square  framed  truck,  built 
with  as  little  metal  as  possible,  answered  all  pur- 
j»oses.      The    advent    of    larger    capacities    first 
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out  the  construction  of  a  framework  over  the  sim- 
ple flat  car.  Thus  we  have  the  beginning  of  the 
American  Box  Car. 

Until  1848  there  was  very  little  change  made 
in  the  designs  and  construction  of  freight  cars. 
They  had  increased  to  about  ten  tons  capacity, 
the  dead  weight  being  nearly  as  high.  The  roofs 
were  sometimes  covered  with  duck  that  was 
painted  and  sanded.  Draw  bars  of  the  link  and 
pin  type  with  spring  attachment  had  then  come 
into  general  use.  However,  it  was  not  until  al- 
most 1880  that  any  move  was  made  to  increase 
the  generally  adopted  standard  capacity  (ten 
tons)  of  the  cars.  And  this  in  spite  of  the  fact 
that  there  was  a  great  demand  for  larger  and 
stronger  cars  capable  of  taking  greater  loads. 
Even  the  Master  Car  Builders'  Association  in 
1877  deprecated  the  idea  of  building  cars  for  car- 
rying more  than  ten  tons  of  freight.  Neverthe- 
less the  demand  for  larger  cars  increased.  As  a 
consequence  the  standard  was  gradually  in- 
creased, the  cars  being  strengthened  for  taking 
fifteen,  then  twenty  and  twenty-five  tons  of  lading 
until  the  thirty  ton  car  was  developed  about  1888 
for  general  service  with  approximately  the  pro- 
l^ortion  of  the  modern  car.  It  must  be  noted 
that  with  all  the  advances  in  the  carrying  capac- 
ity of  the  freight  car  there  was  no  material  de- 
])arture  from  the  original  form  of  construction 
as  used  on  the  old  standard  ten  ton  car  of  1848. 
The  rule  of  thumb  method  of  design  and  con- 
struction liad  remained  in  force  and  continued 
to  do  so  for  some  time  afterward.  Notable  ex- 
amples of  the  results  of  this  method  of  construc- 
tion were  the  many  large  capacity  cars  which 
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did  not  hold  up,  but  sagged  down  in  the  center 
and  also  onto  the  side  bearings.  This  created  a 
prejudice  against  these  large  cars  which  was  ver>" 
nearly  fatal  to  their  adoption.  The  cars  were  hard 
to  handle  on  the  road  and  were  continually  break- 
ing down.  Howevef ,  about  this  time  more  accu- 
rate attention  was  paid  to  the  jjroper  proportion- 
ing of  the  various  parts  to  stand  up  properly  un- 
der their  particular  strains.  This  technical  study 
of  the  car  building  problem  gradually  improved 
the  situation  and  paved  the  way  for  larger  cars  of 
either  part  steel  or  all  steel  construction  for  carry- 
ing forty,  fifty  and  even  fifty-five  tons  of  lading 
each.  The  introduction^  of  steel  into  the  car  body 
was  gradual.  Until  the  Columbian  Exposition  in 
1893  at  Chicago  there  was  no  real  attempt 
made  to  develop  its  use.  A  steel  car  had 
been  built  in  1890,  but  it  did  not  in  itself 
create  favorable  impressions.  Nevertheless  it 
opened  the  way  for  the  use  of  steel  for 
many  parts  of  the  car.  Up  to  1897  there 
were  no  definite  attempts  made  to  adopt  the  all 
steel  car.  In  that  year  the  Pittsburg,  Bessemer 
&  Lake  Erie  Eailroad  ordered  a  number  of  100,- 
000  pound  capacity,  all  steel,  gondola  cars.  It  is 
«aid  that  the  success  of  this  undertaking  created 
such  a  favorable  impression  that  the  construc- 
tion of  some  nineteen  thousand  steel  cars  oc- 
curred within  the  next  two  years. 

In  a  somewhat  similar  manner  the  original 
forms  and  designs  of  the  car  trucks  have  been 
developed  into  the  modem  details.  Under  the 
ten  ton  cars  a  wooden,  square  framed  truck,  built 
with  .as  little  metal  as  possible,  answered  all  pur- 
poses.     The    advent    of   larger    capacities    first 
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pushed  aside  the  wood  frame  and  substituted 
the  diamond  arch  bars.  Channel  irons  soon  su- 
perseded wood  for  transoms.  The  bolster  was  the 
last  part  in  which  wood  was  used.  As  a  matter 
of  fact  wood  is  still  in  use  in  many  bolsters. 
It  is  found  in  the  various  forms  of  the  sim- 
ple wooden  beam,  the  trussed  wooden  beam  and 
the  flitch  plate  or  built  up  type  with  steel  plates 
inserted  between  wooden  members.  There  is  nc 
marked  period  for  any  of  these  changes  in  truel 
construction.  In  a  general  way  it  may  be  sai^ 
that  the  diamond  frame  was  in  general  use  i:^ 
1882  and  that  wood  had  practically  disappeareC^ 
from  new  construction  in  all  parts  of  the  fram^ 
excepting  the  bolster  about  1895. 

On  account  of  the  great  number  of  fatal  acci-^ 
dents  to  train  crews  and  switching  crews,  it  wa^ 
early  noted  that  improvements  in  the  link  and  piu^ 
form  of  drawbar  were  needed.  Several  years  of  in- 
vestigation and  study  by  the  Master  Car  Build- 
ers' Association— an  organization  of  the  officers 
of  railroads  who  are  in  charge  of  the  construc- 
tion and  repairs  of  cars— culminated  in  1887  in 
the  adoption,  as  a  standard,  of  the  vertical  plane 
automatic  coupler  of  the  Janney  type.  The  use 
of  this  type  was  later  made  mandatory  by  the 
Government  as  was  also  the  vertical  height  of 
the  center  line  of  the  draw  bar  above  the  rail. 
These  regul>ations  now  apply  to  passenger  cars 
and  locomotives  as  well. 

Schemes  for  the  braking  of  cars  for  years  afford- 
ed a  fertile  field  for  the  inventor.  Many  ideas  were 
worked  out  which  had  for  their  principal  object 
the  application  of  the  retarding  force  to  the  rail. 
On  account  of  the  slowness  of  action  and  the 
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mcy  to  cause  derailments  these  forms  were 
ely  abandoned.  Various  methods  have  been 
oped  for  applying  the  brake  shoes  to  the 
inference  of  the  wheels.  The  earliest  forms 
sted  of  a  simple  metal  bar  with  a  wooden 
or  a  plain  wooden  stick  which  was  so  ar- 
k1  as  a  lever  that  pressure  could  be  applied 
tly  to  the  wheel  tread.  Improvements  over 
resulted  in  the  use  of  brake  beams  with 
en  shoes,  which  were  operated  by  hand 
igh  a  lever  or  a  hand  wheel.  In  the  early 
ies  there  was  an  evident  need  for  power 
js.  Various  types  of  buffer,  momentum, 
1,  air,  electric,  and  vacuum  brakes  were  de- 
i.  None  of  them  had  been  tried  out  in 
ht  service  although  a  few  had  been  used  on 
mger  cars.  In  order  to  determine  what 
type  could  do  and  also  to  find  out  the  exact 
rements  of  a  power  brake  for  long  freight 
service,  a  series  of  tests  were  made  on  the 
igo,  Burlington  &  Quincy  Railroad  under 
uspices  of  the  Master  Car  Builders'  Assoeia- 
iii  1887.  As  a  result  of  these  tests  and 
lementary  ones  in  the  following  year  it  was 
instrated  that  the  quick  action,  automatic  air 
^  was  the  best  type  for  freight  sei-i^ice.  To- 
this  is  a  standard  portion  of  the  equipment 
1  new  cars.  It  has  also  been  applied  to  most 
•ars.  In  fact  the  Government  regulations 
require  that  at  least  fifty  per  cent,  of  the 
in  a  train  shall  be  equipped  wit^  air  brakes 
orkine:  order  and  that  they  shall  all  be  sot 
(»  train  so  that  the  brakes  will  be  under  the 
•ol  of  the  engineer, 
the  construction  of  cars  these  are  problems 
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to  be  met  by  the  designer  that  are  peculiar  to  th 
individual  railroad.     The  physical  characteristic 
of  the  road  are  often  the  limiting  features.     J 
road  that  has  many  tunnels,  a  large  number  o^ 
which   are  comparatively   small  in  section,   wi  jj 
have  to  build  its  cars  to  suit  these  conditions  ^ 
In  order  to  make  the  best  use  of  all  the  spao  p 
available  the  car  body  itself  will  be  made  to  jus  | ' 
clear  the  limiting  obstructions.  All  projecting  at  j  ^ 
tachments  will  be  made  as  short  as  possible.  Evei  ^ 
narrow  platforms  will  be  provided  at  the  ends  o 
the  freight  cars  for  the  brakeman's  use  when  thdj 
train  is  passing  through  the  tunnels.  The  eaves  oi 
the  passenger  cars  will  be  very  low  and  the  clear 
story  will  be  quite  high  when  the  size  of  tin 
oval   shape  tunnel  prevents  the  use  of  a  mo 
generous  car  section.    The  total  length  and  width] 
of  cars  is  often  limited  on  mountain  roads  by  the 
sharp  curves  and  projections  on  the  inside  of  the 
curve.    This  is  especially  the  situation  with  pas- 
senger equipment,  in  the  building  of  which  there 
is  a  marked  tendency  to  lengthen  out  the  cars. 
Sometimes  the  maximum  allowable  wheel  loading 
will  prevent  the  use  of  cars  of  large  capacity. 
It  is  thus  that  the  car  builder  is  often  hemmed 
in  by  many  obstacles  in  his  efforts  to  supply  the 
demands  for  cars,  and  the  peculiar  appearance 
of  the  cars  he  builds  is  often  due  to  the  necess- 
ities of  the  case.     A  design  or  practice  that  is 
eminently  suited  to  the  conditions  of  a  given  lo- 
cality will  very  often  not  answer  the  purpose  at 
all  at  another  place.    Thus  the  progressive  Master 
(Jar  Builder  will  continue  to  bring  out  a  special 
design  of  car  as  each  new  requirement  of  the 
sei^ice   makes    it   advisable    to    prepare    special 
equipment. 
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CHAPTER  n. 

THE     UNDEBFRAMING— SILLS— BODY     BOLSTER— CROSS 
FRAME  TIES— TRUSS  RODS  AND  FLOORING. 

Sills.— In  the  construction  of  a  car  the  first 
piart  that  is  put  together  is  the  under  framing. 
This  is  true  of  any  sort,  of  car,  flat,  gondola,  box 
or  special.  The  structure  upon  which  the  car  de- 
pends is  the  rectangular  frame  work  of  the  longi- 
tudinal sills,  and  the  end  sills,  body  bolster  and 
center  cross-tie  timbers.  These  various  parts 
are  indicated  on  Plate  I.,  which  illustrates  a  stan- 
dard Box  Car.  Center  sills  No.  48:  Inside  Inter- 
mediate sills  No;  49:  Outside  Intermediate  sills 
No.  50:  Side  sills  No.  51;  End  sills  No.  52;  Center 
cross  ties  No.  58  and  Body  Bolster,  the  component 
parts  of  which  are  indicated  by  numbers  116,  117, 
173,  174. 

Of  the  main  longitudinal  sills  there  are  always 
four,  the  two  center  and  the  two  side  sills;  some- 
times six,  when  two  intermediate  sills  are  used, 
and  frequently  with  high  capacity  cars,  eight 
wlien  two  more  intermediate  sills  are  added. 
With  the  cross-tie  timber  or  ^'Needle  Beams" 
and  the  body  bolster  on  the  under  side,  and  bolt- 
f*rl  to  each  sill,  and  the  end  sills  framed  to  each 
longitudinal  sill  to  which  they  are  held  by  tlio 
truss  rods  (No.  149  Plate-I)  which  pass  throu<>li 
x]u^  end  sills  over  the  body  bolster  and  under  the 
^•ross-tie  timbers,  a  construction  is  obtained  which 
can  l>e  used  as  a  car  itself,  or  a  super-structure 
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can  be  added  to  make  of  it  one  of  the  mai3-3 
sj)ecial  sorts  of  cars  needed  by  a  railroad. 

The  longitudinal  sills  are  of  Long  Leaf  Soutli- 
em  Yellow  Pine.  Carefully  inspected  piecei^ 
only  are  used  for  these  timbers,  the  importance  of 
which  is  self  evident.  The  end  sills  and  cross- 
center  ties  are  of  White  Oak,  only  solid  pieces 
of  wood  being  used.  In  the  selection  of  the  sizes 
of  timber  to  be  used  a  great  deal  is  dependent 
upon  experience  and  standard  practice.  It  is 
very  desirable  if  consistent  to  have  all  the  long 
sills  in  a  car  of  the  same  cross  section,  and  this 
practice  is  usually  followed  when  a  car  has  a 
super-structure  which  can  be  depended  upon  to 
assist  in  carrying  the  load.  The  sills  vary  in 
general  between  a  section  of  4%''x8''  to  a  sec- 
tion of  5''  X  9^\  Sometimes  the  intermediate  sills 
are  lighter,  the  dimension  adopted  depending 
upon  the  strength  desired,  the  kind  of  car  being 
constructed  and  the  requirements  of  the  partic- 
ular service  for  which  it  was  designed^  In  passen- 
ger cars  this  is  more  frequently  the  case  than 
with  freight  cars.  However,  in  the  construction 
of  flat  cars  the  side  sills  will  ordinarily  be  in- 
creased in  depth.  This  is  done  to  get  a  longer 
bearing  for  the  stakes  which  are  often  used  to 
hold  the  load  on  the  car,  and  also  to  stiffen  the 
sides  of  the  car  so  that  it  can  withstand  the 
shocks  due  to  sliding  heavy  and  concentrated 
loads  onto  the  car.  As  this  kind  of  car  has  no 
upper  framing  to  help  support  the  load,  the  sill 
nmst  be  made  of  ample  section  to  stand  it  alone. 
Gondola  cars  also  are  sometimes  built  with  the 
side  sills  of  greater  depth  than  the  remainder 
of  the  longitudinal  sills. 
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The  Master  Car  Builders'  Association  has 
adopted  as  a  standard  the  following  finished  sizes 
for  sections  of  longitudinal  sills.  In  doing  so  it 
expressed  the  belief  that  the  standard  afforded 
sufficient  range  of  sizes  to  cover  all  requirements 
of  design : 

For  cars  such  as  Box,  Stock,  Flat,  Gondola,  Ke- 
Wgerator,  etc.,  32  feet  and  over  in  lengthy  but 
under  40  feet : 

i  ''x8''    4    ''x9''    4    ''xlO"     4y2''xl2"      5''xl4'' 
-tll/'xS''    4y2"x9"    4yo^'xW     5    ''xl2'' 
5   "x8"    5    "xO''    5  ^''xlO" 

For  cars  40  feet  long  and  over,  such  as  furni- 
ture and  special  long  gondola : 

i¥/'x8''       4i/2''x9''       S^'xlO''       6''xl2''      6''xl4'' 
5    "x8"       5    "x9''       6"xl0'' 
6    "x9'' 

The  longitudinal  sills  are  framed  with  tenons 
into  the  end  sills,  the  whole  structure  being  held 
in  place  as  mentioned  before  by  the  truss  rod. 
Figure  1  shows  the  general  method  of  framing 
and  securing  the  end  sills  of  cars  without  end 
platforms. 

As  a  means  of  protecting  the  framing  of  the 
rorners  of  the  car,  corner  plates  of  either  pressed 
stt^el  or  malleable  iron  are  used  (Plate  I,  No.  168). 
They  are  usually  the  full  depth  of  the  sill  and 
extend  far  enough  from  the  corner  each  way  to 
s;et  good  support  for  the  retaining  bolts.  They 
are  fastened  at  both  ends  with  1/2"  or  %''  bolts, 
one  in  each  comer.  Sometimes  the  outside  truss 
hkJs  hold  them  to  the  end  sills,  a  cast  iron 
ftUing  block  being  used  around  the  rod  and  be- 
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can  be  added  to  make  of  it  one  of  the  many 
si>ecial  sorts  of  cars  needed  by  a  railroad. 

The  longitudinal  sills  are  of  Long  Leaf  South- 
ern Yellow  Pine.  Carefully  inspected  pieces 
only  are  used  for  these  timbers,  the  importance  of 
which  is  self  evident.  The  end  sills  and  cross- 
center  ties  are  of  White  Oak,  only  solid  pieces 
of  wood  being  used.  In  the  selection  of  the  sizes 
of  timber  to  be  used  a  great  deal  is  dependent 
upon  experience  and  standard  practice.  It  is 
very  desirable  if  consistent  to  have  all  the  long 
sills  in  a  car  of  the  same  cross  section,  and  this 
practice  is  usually  followed  when  a  car  has  a 
super-structure  which  can  be  depended  upon  to 
assist  in  carrying  the  load.  The  sills  vary  in 
general  between  a  section  of  4%''x8''  to  a  sec- 
tion of  5''  X  9".  Sometimes  the  intermediate  sills 
are  lighter,  the  dimension  adopted  depending 
upon  tihe  strength  desired,  the  kind  of  car  being 
constructed  and  the  requirements  of  the  partic- 
ular service  for  which  it  was  designed^  In  passen- 
ger cars  this  is  more  frequently  the  case  than 
with  freight  cars.  However,  in  the  construction 
of  flat  cars  the  side  sills  will  ordinarily  be  in- 
creased in  depth.  This  is  done  to  get  a  longer 
bearing  for  the  stakes  which  are  often  used  to 
hold  the  load  on  the  car,  and  also  to  stiffen  the 
sides  of  the  car  so  that  it  can  withstand  the 
shocks  due  to  sliding  heavy  and  concentrated 
loads  onto  the  car.  As  this  kind  of  car  has  no 
upper  framing  to  help  support  the  load,  the  sill 
nmst  be  made  of  ample  section  to  stand  it  alone. 
Gondola  cars  also  are  sometimes  built  with  the 
side  sills  of  greater  depth  than  the  remainder 
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tween  the  corner  plate  and  sill.  This  block  is 
used  because  the  soft  wood  of  the  sheathing  is  not 
strong  enough  to  stand  the  pressure  under  the 
truss  rod  nut.  At  times  a  pocket  or  cavity  is 
formed  on  this  corner  plate  to  make  a  convenient 
place  for  resting  the  push  pole,  often  used  in 
moving  the  car  by  an  engine  on  the  adjoining 
track.  This  has  sometimes  given  it  the  name  of 
push  pole  plate.    Similar  (Plate  1,  No.  169-170) 
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plates  or  bands,  but  narrower,  are  used  upon  the 
super-structure  to  strengthen  the  corner  framing 
of  the  girths  and  plates. 

Body  Bolster.— These  are  sometimes  called 
Transoms,  Body  Transoms  or  Cross  Bearers. 
They  are  the  cross  beams  over  the  trucks  near  the 
ends  of  the  cars,  by  means  of  which  the  weight 
of  the  car  structure  and  its  lading  is  transmitted 
10    the    center    ])lates    aroimd    which    the    trucks 
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of  the  girths  and  plates. 

Body  Bolster.— The^e  are  sometimes  called 
Transoms,  Body  Transoms  or  Cross  Bearers. 
They  are  the  cross  beams  over  the  trucks  near  the 
ends  of  the  cars,  by  means  of  which  the  weight 
of  the  car  structure  and  its  lading  is  transmitted 
10    the    center    ]i]ates    around   which    the    trucks 
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swivel.  They  are  the  main  support  of  the  ear. 
ijjK>n  the  strength  of  the  bolster  depends  the  suc- 
cess of  the  car  design.  On  account  of  the  limited 
space  and  varying  conditions  with  each  car,  there 
has  been  no  general  standard  of  construction 
used.  Each  case  has  to  be  decided  for  itself  and 
consequently  there  are  numerous  types  and  forms 
of  bolsters  in  common  use.     They  all  are  either 
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PRESSED  STEEL  BODY  BOLSTER. 


iron  or  steel  in  the  built  up  or  solid  form. 
Figure  2  illustrates  a  common  form  of  bolster 
built  of  two  wrought  iron  plates  with  cast  iron 
filling  pieces  between  them  over  the  side  bear- 
ing. Another  filling  casting  is  also  usually  in- 
serted between  them  in  the  space  between  the 
draft  timbers  which  project  through  them.  This 
form  of  bolster  is  also  shown  on  Plate  1,  where 
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Xo.  173  is  the  top  or  tension  plate  and  No.  174 
is  the  bottom  or  compression  plate.  Whatever 
the  design  or  material  of  the  bolster,  it  is  always 
Ijolted  to  all  the  sills  with  usually  two  bolts  to 
each  sill. 
Another  form  of  bolster  is  shown  in  Figure  3. 


COMMONWEALTH  BODY  BOLSTER. 

This  is  made  up  of  steel  plates  pressed  into  the 
desired  shapes  and  riveted  together.  Its  detail 
needs  no  explanation. 

Figure  4  showing  a  cast  steel  bolster  is  also 
very  clear  as  to  its  construction. 

Figure  5  illustrates  the  Betterdorf  I  Beam  Bol- 
-U'V.    These  are  made  of  twO  I  Beams  which  are 


COMMONWEALTH    SEPARABLE    BODY    BOLSTER. 


H.und  together  in  a  parallel  position  by  bands 
liveted  to  the  flanges  at  each  end  and  at  the 
•*i]t(*r.  The  Beams  themselves  as  shown  are 
•^iiai^ed  by  oflf-setting  the  web  at  each  end  so  that 
*''i<^  vertical  depth  is  less  than  at  the  center 
*^v!iere  the  full  shape  of  the  I  Beam  is  preserved. 
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The  illustrations  Figures  6,  7,  8,  9,  and  10  show 
some  of  the  bolsters  of  the  types  already  indicated 
which  are  in  general  use.  The  Commonwealth 
bolsters  are  of  the  cast  steel  type,  while  the  Sim- 
plex bolsters  are  of  the  built  up  or  plate  type.  The 
Williamson-Pries  bolster  is  also  of  the  built  up 
type,  the  filling  pieces  of  which  are  both  cast  or 
malleable  iron  and  rolled  Z  bar. 


Fig.  8 


SIMPLEX  BODY  BOLSTER. 

Cross  Frame  Tie  Timbers.— Cross  frame  tie 
timbers  (Plate  1,  No.  58)  or  needle  beams  are 
the  transverse  beams  under  the  sills  between  the 
body  bolster.  Their  purpose  is  to  tie  the  sills 
together,  preserving  the  spacing  and  also  to  act 
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SIMPLEX  BODY  BOLSTER. 


as  supports  for  the  truss  rod  bearings.  They 
assist  materially  in  stiffening  the  sills  to  which 
they  are  bolted.  The  top  of  the  cross  tie  timber 
is  usually  gained  for  a  depth  of  V2  inch  for  each 
of  the  sills,  thus  forming  a  shoulder  on  each  side 
of  the  center  and  intermediate  sills,  and  for  the 
inside  of  the  side  sills. 

Truss  Rods.— The  truss  rods  (Plate  1,  No.  149) 
are   used    for   the   purpose   of   overcoming   the 
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deflection  of  the  longitudinal  sills  vvhen  the  car 
is  loaded.  On  flat  cars  reverse  truss  rods  are 
also  used,  an  example  of  this  construction  being 
shown  on  Plate  VI.  These  are  added  to  give  the 
same  rigidity  to  this  class  of  car  that  is  given  the 
other  kinds  by  the  super-structure. 

The  number  of  rods  and  their   strength  will 
depend  upon  the  load  to  be  carried  and  also  on 
the  kind  of  car.    Flat  and  Gondola  cars  will  need 
proportionally  more  support  from  this  source  than 
the  various  forms  of  Box  or  Stock  cars,  as  the 
former  lacks  the   support  afforded  by  the  side 
framing  of  the  latter.     The  trussing  is  secured 
by  passing  the  rods  through  the  end  sills,  over 
bearings  on  the  body  bolster,  and  under  bearings 
on  the  cross  tie  timbers.     The  bearings,  saddles 
or  king  posts  (Plate  1,  No.  110)  are  usually  made 
deep  enough  to  raise  the  rod  nearly  to  the  floor- 
ing.   As  illustrated  in  Figure  2  a  block  is  often 
secured  between   the   sills    on  top   of  the   body 
bolster,  and  the  bearing  then  rests  on  top  of  this 
blocking.     Figure  8  shows  deeper  saddles  which 
are   secured   directly  to  the  body  bolster.     For 
the  same  reason  that  a  deeper  saddle  gives  a  bet- 
ter truss,    the   queen   posts    (Plate   I,   No.    Ill) 
on  the   cross   tie  timbers  are  made  as   deep  as 
possible.     Between  the  queen  posts  at  the  cen- 
ter    of  the   car,   tumbuckles  (Plate  I,  No.  150) 
are  located.    After  the  rod  is  in  place  and  the  end 
niits  drawn  down  so  that  the  rod  just  projects 
through  them,  the  turnbuckles  are  turned  up  to 
set  the  rod  in  place.  Later  when  the  framing  is  all 
completed  the  turnbuckles   are  drawn  up  njore. 
Usually  they  are  tightened  enough  to  give  the  sills 
about  one  inch  camber.     A  block   (Plate  1,  No. 
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106)  or  key  is  then  passed  through  the  opening  in 
the  turnbuckles.  This  is  secured  from  dropping 
out  by  keys  through  it. 

Sometimes  the  diameter  over  the  threads  at  the 
ends  of  each  half  of  a  complete  rod  is  the  same 
as  the  body  of  the  rod.  The  usual  practice,  how- 
ever, is  to  make  this  diameter  about  one  quarter 
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MASTER   CAR   BUILDERS*    STANDARD    SIDING,    ROOFING    AND   FLOORING. 

of  an  inch  longer.  The  threads  for  the  nuts 
are  all  right  handed,  half  of  those  for  the  turn- 
buckles  are  also  right  handed  the  other  half  being 
left  handed.  The  threads  are  cut  to  the  United 
States  Standard  for  the  different  sizes  of  rods. 
This  is  true  also  of  all  other  rods  as  well  as  bolts. 
FZoorm^.— After  the  under  framing  is  erected 
the  flooring  is  laid.     This  is  usually  all  of  pine, 
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either  Norway  or  Southern.  With  box  cars,  how- 
ever, the  floor  boards  at  the  door  way  are  some- 
times of  oaL  The  general  practice  is  to  use 
shiplapped  flooring,  1%  inches  to  2^/4  inches  thick, 
the  thicker  material  being  used  more  especially 
on  stock  and  flat  cars.  The  shiplapped  boards  are 
used  because  of  the  ease  with  which  a  broken  or 
worn  out  board  can  be  replaced.  In  fact  a 
tongued  and  grooved  floor  on  a  freight  car  is  a 
very  rare  thing  at  the  present  date.  The  Boards 
are  usually  laid  cross-wise  of  the  car  and  are 
spiked  to  each  sill.  Special  arrangements,  how- 
ever, are  made  for  individual  classes  of  cars,  and 
all  kinds  of  cars  which  have  inclined  floors  for 
assisting  in  unloading  the  lading,  usually  have  the 
flooring  laid  so  that  the  load  will  slide  along  the 
grain  of  the  wood,  as  this  helps  materially  in  the 
handling  of  the  commodity. 

The  Master  Car  Builders'  Association  in  1901 
adopted  as  standard  the  following  specification. 
'  ^  Flooring  shall  be  of  three  kinds :  square  edged, 
dressed  all  over,  shiplapped,  or  tongued  and 
grooved,  dressed  all  over,  in  accordance  with  the 
section  shown."    This  is  illustrated  in  Figure  11. 


CHAPTER  m. 

THB    PBJHGHT    CAR    SUPEBSTBUCTURE— FRAMING— 
SHBATHING—BOOFING— RUNNING   BOARDS- 
ATTACHMENTS  AND  DOORS. 

Framing.—The  framing  of  freight  cars  above 
the  sills  is  very  much  the  same  for  all  classes  with 
the  exception  of  the  open  topped  types,  such  as 
Gondola  cars.  The  most  common  type  of  en- 
closed ear  is  the  box  car,  and  a  treatise  of  its  gen- 
eral design  will  outline  the  methods  used  for  all 
styles. 

The  frame  work  consists  of  the  posts  (Plate  I, 
Nos.  55,  61,  62,  63,  64  and  65),  Braces  (Plate  I, 
Xo8.  66,  67,  68,  and  69),  Side  Plates  (Plate  I,  No. 
72),  End  Plates  (Plate  I,  No.  73),  Carlines  (Plate 
I,  No.  74),  Purlines  (Plate  I,  No.  76),  Ridge 
Pole  (Plate  I,  No.  75)  and  Girths  (Plate  I,  Nos. 
70  and  71).  These  when  all  properly  secured  in 
place  form  the  framing  to  which  the  covering 
l)eculiar  to  the  kind  of  car  being  built  is  secured. 
The  plates,  connected  together  in  the  form  of  a 
rectangle  having  the  same  outside  dimensions  as 
the  side  and  end  sill  construction,  are  elevated  on 
the  posts.  These  are  either  framed  directly  into 
the  plates  and  the  sills  with  mortises  and  tenons 
or  are  set  into  metal  pockets  which  are  framed 
into  the  plates  and  sills  by  means  of  round  or  rect- 
anjnilar  projections.  The  whole  structure  is  then 
tied  together  with  framing  rods.    Braces,  placed 
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in  the  panels  to  preserve  the  vertical  position  of 
the  frame,  are  framed  to  fit  their  respective  loca- 
tions without  tenons,  or  any  special  fastening 
other  than,  at  times,  the  metal  pockets  such  as  are 
also  used  for  the  post  (Plate  I,  No.  119).  They 
are  held  in  place  by  the  sheathing  on  the  outside 
and  the  lining  and  flooring  on  the  inside.  The 
heavy  thrust  of  the  braces  on  the  top  of  the  side 
door  posts  is  guarded  against  by  fitting  a  strip 
between  the  door  posts  and  nailing  it  to  the  under- 
side of  the  plate.  The  thrust  on  the  comer  posts 
is  taken  up  by  the  upper  comer  plate  and  a 
strap  bolt  secured  to  the  side  plate  and  passing 
through  the  end  plate.  One  or  more  girths  or 
nailing  strips  are  secured  to  the  posts  and  braces 
with  nails  or  screws.  Carlines,  placed  at  proper 
intervals,  extend  from  side  plate  to  side  plate  and 
support  the  purlines  and  ridge  pole  to  which  the 
roof  is  secured. 

There  are  varied  styles  adopted  in  the  construc- 
tion of  frames,  though  none  of  them  involves  prin- 
ciples different  from  those  indicated.  The  varia- 
tions in  arrangement  are  due  mostly  to  the  ex- 
}>erience  of  the  designer  and  the  facilities  at  hand 
for  the  construction  and  care  of  the  car.  The 
main  desire  is  to  distribute  the  material  so  as  to 
form  a  truss  lengthwise  of  the  car  to  assist  in 
carrying  the  load  and  at  the  same  time  have  suffi- 
cient stiffness  to  resist  the  lateral  pressure  from 
the  load. 

Figure  12  shows  a  common  form  of  side  framing. 
Another  form,  in  general  use  also,  is  shown  in 
Figure  13.  This  illustrates  the  use  of  post  and 
brace  pockets  which  are  also  shown  in  the  outline 
(Plate  VIII)  of  a  modem  stock  car. 
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l%e  usual  qietliod  of  end  framing  employed  is 
illiiatrated  in  Slgnre  14,  tiie  dimensions  indicated 
of  course  being  varied  to  suit  the  paiticmlar  car. 


ABBANOEMENT   OF   SIDE  FRAMING. 


When  the  car  does  not  have  an  end  door  or 
when  the  door  is  located  at  the  side  next  to  the 
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comer  post,  the  end  framing  shown  in  Mgure  15 
is  sometimes  used.  This  does  not  make  as  stiff 
a  frame  to  withstand  pressure  from  the  msidc 


Fig.  14 


END  FRAME  CONSTRUCTION. 
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bottom  board  of  the  lining.  This  triangular  grain 
strip  and  the  opening  in  the  lining  is  also  used 
above  the  girths  where  the  lining  extends  to  the 
plate  at  the  ends  of  the  car,  and  above  the  lower 
girth  when  two  are  used  on  the  sides  with  the 
lining  extending  up  to  the  second. 

The  Master  Car  Builders'  Association  has 
adopted  as  a  standard  that  the  section  of  siding 
or  sheathing  and  lining  shall  be  as  shown  in  Fig- 
are  11.  These  figures  are  closely  adhered  to  for  the 
»iheathing  and  side  lining.  However,  for  the  end 
lining  there  is  a  tendency  to  use  thicker  material. 
For  this  purpose  the  Master  Oar  Builders'  Asso- 
ciation has  recommended  the  use  of  1%  inch 
;  blanking. 

Roofing.— The  difficulties  of  car  roofing  are 
irreat  and  all  of  them  can  not  yet  be  said  to  have 
been  overcome.  A  car  roof  should  be  (a)  imper- 
vious to  the  elements;  (b)  safe  and  easy  to  walk 
over  and  not  liable  to  injury  on  this  account;  (c) 
<'f  such  construction  that  the  shocks  and  vibra- 
tions incident  to  the  service  will  not  impair  its 
efficiency,  and  (d)  economical  in  first  cost  and 
maintenance. 

There  are  in  use  four  general  styles  of  roof  con- 
>truction:  (1)  The  double  board  roof;  (2)  the 
Mn^rle  board  roof  covered  with  tin  or  other  sheet 
•iietal;  (3)  the  sheet  metal  roof  protected  by  a 
MDgle  layer  of  roughly  matched  boards;  (4)  a 
\y\^  of  double  roof  consisting  of  an  inside  roof 
''♦ivered  with  felt,  tar  paper  or  asphalted  canvas 
and  an  outside  roof  built  over  it  to  protect  the 
roofing  material  fro^m  injury. 

The  double  board  roof  is  perhaps  the  most 
=)-h1.    In  the  construction  of  this  roof  only  the  best 
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outward  thrust  of  the  lading,  2i/2"x5"  to  6"  being 
the  most  common  dimensions  selected.  The  cor- 
ner and  door  posts  are  almost  always  made  of 
white  oak.  In  sections  they  are  more  nearly 
square,  the  inside  comer  being  gained  out  to  re- 
ceive the  lining  that  is  secured  across  the  face 
of  the  intermediate  posts.  The  sizes  usually  met 
with  are  from  five  to  five  and  one-half  inches 
square,  although  occasionally  larger  sections  are 
used.  The  end  posts  are  invariably  made  heavier 
than  the  body  posts.  The  shifting  of  imperfectly 
loaded  material  causes  such  excessive  strains  on 
these  posts  that  they  are  ordinarily  made  very 

Fig.  16 


»     —      , , 


t 


tfOOW^Mtf  /OaocxytM  Ovt^rr  CA*s 

FRAMING  OF  BOX  CARS. 

MASTER    CAR   BUILDERS'    RECOMMENDED   FRAMING. 


deep.  Instead  of  having  the  sheathing  cover  these 
posts  they  usually  project  out  beyond  it  and  thus 
gain  in  strength  in  the  proper  direction  for  stiff- 
ness. Of  course  the  outside  corners  are  then 
gained  to  form  a  place  for  securing  the  sheathing. 
This  same  method  is  frequently  used  also  on  all 
the  other  posts  of  the  car,  more  often,  however, 
with  the  door  and  corner  posts.  When  extra  pre- 
cautions are  desired,  a  band  of  flat  iron  is  secured 
by  bolts  to  the  side  of  the  post.  This  iron  is  then 
bent  at  right  angles  at  both  ends  of  the  post  and 
secured  to  the  sill  and  plate  by  lag  screws  or 
bolts.    The  reinforcing  construction  makes  a  very 
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rigid  and  strong  post,  and  one  that  will  last  under 
the  severe  strains  of  service  much  longer  than  the 
simple  wooden  post. 

Arace^.— Compression  braces  (Plate  I,  Nos.  66, 
67,  68  and  69)  are  usually  made  of  the  same  ma- 
terial as  the  body  posts,  white  oak  and  southern 
l)ine  being  the  most  common  woods  used.  They 
are  ordinarily  of  the  same  thickness  as  the  body 
l)Osts  but  they  never  project,  as  the  posts  some- 
times do,  beyond  the  outside  faces  of  the  sills  and 
plates.  When  the  brace  is  to  be  subjected  to  a 
tensile  strain  it  is  made  of  iron,  in  the  form  of 
a  strap  or  a  long  rod,  and  it  is  usually  designated 
as  a  brace  rod  (Plate  I,  No.  182).  Braces  are 
called  ** Right-hand"  or  ^'Left-hand"  according 
to  the  inclination  of  their  top  to  a  person  facing 
the  ear. 

Plates.-'The  side  plates  (Plate  I,  No.  72)  are 
usually  made  of  the  same  material  as  the  sills 
with  a  thickness  at  least  that  of  the  posts.  Usu- 
ally the  ]^late  is  slightly  thicker.  It  is  not  less  than 
'ive  inohes  deep,  with  the  top  face  beveled  to  suit 
tlie  pitch  of  the  roof.  However,  the  top  face  is 
at  times  left  square  to  suit  the  framing  of  the 
'aiiinos.  In  that  event  a  filling  block  is  used  on 
t'>p  of  the  i^late,  which  is  beveled  to  the  roof  pitch. 
'>n  account  of  its  small  dimensions  and  be- 
'•aiise  the  roof  boards  are  nailed  to  it,  this  block 
-^  made  of  oak. 

The  end  plates  (Plate  I,  No.  73)  are  of  oak, 
'•lit  sometimes  hard  pine  is  substituted.  At  thw 
'-mis  where  it  is  framed  to  the  side  plate  by  mor- 
tises to  suit  the  double  tenons  on  the  side  plate 
r  lias  the  same  depth  as  the  outside  face  of  the 
*'de  plate  and  filling  block,  if  the  latter  is  used. 
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dressed  and  matched  boards  of  best  quality  white 
pine,  however  the  particular  kind  of  lumber  used 
is  governed  by  considerations  of  cost.  It  is  essen- 
tial that  it  should  be  well  seasoned  or  kiln  dried, 
otherwise  the  natural  shrinkage  will  be  so  great 
that  the  car  will  soon  cease  to  be  weather-proof. 

As  a  rule  the  boards  are  surfaced  on  both  sides 
to  a  thickness  of  from  %  to  %  inches,  they  are 
tongued  and  grooved  and  are  beaded  on  the  out- 
side face,  a  ^^V"  groove  being  sometimes  used. 
They  are  applied  with  vertical  joints  and  nailed 
securely  to  the  plates,  braces,  girths  and  sills.  The 
number  of  nails  to  each  board  depends  on  the 
width  of  the  board,  steel  wire  nails  being  preferred 
to  cut  nails.  Usually  one  nail  is  driven  blind  at 
each  nailing  place. 

Lining.— The  inside  sheathing  is  called  lining 
(Plate  I,  No.  89).  It  is  run  lengthwise  of  the 
ear  on  the  sides  and  across  the  car  at  the  ends. 
In  quality  it  is  ^^ second"  or  ^^ common"  grade  of 
white  pine  or  any  suitable  lumber,  matched  and 
grooved.  This  lining  does  not  extend  to  the  floor 
but  is  usually  raised  at  least  li/4"  above  it  by 
spacing  blocks  which  are  nailed  close  to  the  floor 
at  each  post.  At  the  end  of  the  car  it  extends  up 
to  the  plate.  At  the  floor  and  against  the  outside 
sheathing  is  secured  a  triangular  piece  of  lumber 
called  the  '^ grain  strip"  (Plate  I,  No.  105).  Tliis 
is  of  such  dimensions  that  all  grain  which  might 
get  in  behind  the  lining  will  be  thrown  out  from 
under  the  lining  onto  the  floor  where  it  can  be 
leadily  reached  when  unloading  the  car.  If  neces- 
sary, additional  provision  is  made  for  letting  out 
the  grain  where  the  post  and  braces  come  together 
at  the  floor  line.    A  hole  is  simply  cut  through  the 
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bottom  board  of  the  lining.  This  triangular  grain 
strip  and  the  opening  in  the  lining  is  also  used 
above  the  girths  where  the  lining  extends  to  the 
plate  at  the  ends  of  the  car,  and  above  the  lower 
girth  when  two  are  used  on  the  sides  with  the 
lining  extending  up  to  the  second. 

The  Master  Car  Builders'  Association  has 
adopted  as  a  standard  that  the  section  of  siding 
or  sheathing  and  lining  shall  be  as  shown  in  Fig- 
are  11.  These  figures  are  closely  adhered  to  for  the 
Kheathing  and  side  lining.  However,  for  the  end 
lining  there  is  a  tendency  to  use  thicker  material. 
For  this  purpose  the  Master  Oar  Builders'  Asso- 
ciation has  recommended  the  use  of  1%  inch 
jiianking. 

Roofing.— The  diflSculties  of  car  roofing  are 
?reat  and  all  of  them  can  not  yet  be  said  to  have 
been  overcome.  A  car  roof  should  be  (a)  imper- 
vious to  the  elements;  (b)  safe  and  easy  to  walk 
over  and  not  liable  to  injury  on  this  account;  (c) 
<'t  such  construction  that  the  shocks  and  vibra- 
tions incident  to  the  service  will  not  impair  its 
•  fficiency,  and  (d)  economical  in  first  cost  and 
'fiaintenance. 

There  are  in  use  four  general  styles  of  roof  con- 
>truction:  (1)  The  double  board  roof;  (2)  the 
-in«rle  board  roof  covered  with  tin  or  other  sheet 
!f]etal;  (.*>)  the  sheet  metal  roof  protected  by  a 
-ingle  layer  of  roughly  matched  boards;  (4)  a 
tvjie  of  double  roof  consisting  of  an  inside  roof 
«*<A'ered  with  felt,  tar  paper  or  asphalted  canvas 
«-ind  an  outside  roof  built  over  it  to  protect  the 
HMifing  material  fro^  injury. 

Tlie  double  board  roof  is  perhaps  the  most 
i-i'd.    In  the  construction  of  this  roof  only  the  best 
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dressed  and  matched  boards  of  best  quality  white 
l)ine,  however  the  particular  kind  of  lumber  used 
IS  governed  by  considerations  of  cost.  It  is  essen- 
tial that  it  should  be  well  seasoned  or  kiln  dried, 
otherwise  the  natural  shrinkage  will  be  so  great 
that  the  car  will  soon  cease  to  be  weather-proof. 

As  a  rule  the  boards  are  surfaced  on  both  sides 
to  a  thickness  of  from  ^4  to  7i  inches,  they  are 
tongued  and  grooved  and  are  beaded  on  the  out- 
side face,  a  ^'V  groove  being  sometimes  used. 
They  are  applied  with  vertical  joints  and  nailed 
securely  to  the  plates,  braces,  girths  and  sills.  The 
number  of  nails  to  each  board  depends  on  the 
width  of  the  board,  steel  wire  nails  being  preferred 
to  cut  nails.  Usually  one  nail  is  driven  blind  at 
each  nailing  place. 

Lining.— The  inside  sheathing  is  called  lining 
(Plate  I,  No.  89).  It  is  run  lengthwise  of  the 
car  on  the  sides  and  across  the  car  at  the  ends. 
In  quality  it  is  ^^ second"  or  ^^ common"  grade  of 
white  pine  or  any  suitable  lumber,  matched  and 
grooved.  This  lining  does  not  extend  to  the  floor 
but  is  usually  raised  at  least  l^/i"  above  it  by 
spacing  blocks  which  are  nailed  close  to  the  floor 
at  each  post.  At  the  end  of  the  car  it  extends  up 
to  the  plate.  At  the  floor  and  against  the  outside 
sheathing  is  secured  a  triangular  piece  of  lumber 
called  the  ''grain  strip"  (Plate  I,  No.  105).  This 
is  of  such  dimensions  that  all  grain  which  might 
get  in  behind  the  lining  will  be  thrown  out  from 
under  the  lining  onto  the  floor  where  it  can  be 
readily  reached  when  unloading  the  car.  If  neces- 
sary, additional  provision  is  made  for  letting  out 
the  grain  where  the  post  and  braces  come  together 
at  the  floor  line.    A  hole  is  simply  cut  through  the 


SUPERSTRUCTURE.  39 

bottom  board  of  the  lining.  This  triangular  grain 
strip  and  the  opening  in  the  lining  is  also  used 
above  the  girths  where  the  lining  extends  to  the 
plate  at  the  ends  of  the  car,  and  above  the  lower 
girth  when  two  are  used  on  the  sides  with  the 
lining  extending  up  to  the  second. 

The  Master  Car  Builders'  Association  has 
adopted  as  a  standard  that  the  section  of  siding 
or  sheathing  and  lining  shall  be  as  shown  in  Fig- 
ure 11.  These  figures  are  closely  adhered  to  for  the 
sheathing  and  side  lining.  However,  for  the  end 
lining  there  is  a  tendency  to  use  thicker  material. 
For  this  purpose  the  Master  Car  Builders'  Asso- 
ciation has  recommended  the  use  of  1%  inch 
l)lanking. 

Roofing,— The  diflSculties  of  car  roofing  are 
great  and  all  of  them  can  not  yet  be  said  to  have 
been  overcome.  A  car  roof  should  be  (a)  imper- 
vious to  the  elements;  (b)  safe  and  easy  to  walk 
over  and  not  liable  to  injury  on  this  account;  (c) 
of  such  construction  that  the  shocks  and  vibra- 
tions incident  to  the  service  will  not  impair  its 
efficiency,  and  (d)  economical  in  first  cost  and 
maintenance. 

There  are  in  use  four  general  styles  of  roof  con- 
struction: (1)  The  double  board  roof;  (2)  the 
single  board  roof  covered  with  tin  or  other  sheet 
metal;  (3)  the  sheet  metal  roof  protected  by  a 
single  layer  of  roughly  matched  boards;  (4)  a 
type  of  double  roof  consisting  of  an  inside  roof 
covered  with  felt,  tar  paper  or  asphalted  canvas 
and  an  outside  roof  built  over  it  to  protect  the 
roofing  material  fro^m  injury. 

The  double  board  roof  is  perhaps  the  most 
used.    In  the  construction  of  this  roof  only  the  best 
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seasoned  white  pine  boards  should  be  used.  A 
common  practice  is  to  use  boards  dressed  on  both 
sides  and  edges  to  a  uniform  size  of  about  %x5i/s 
inches  and  have  two  semi-circular  grooves  of  % 
inch  diameter  on  one  side,  near  each  edge.  The 
purpose  of  these  grooves  in  the  top  course  of 
boards  is  to  catch  and  carry  off  as  much  of  the 
water  as  possible,  keeping  it  out  of  the  joints; 
these  same  grooves  in  the  under  course  catch  and 
carry  off  such  of  the  water  as  penetrates  the 
joints  of  the  top  course.  As  the  grooves  in  the 
under  course  are  apt  to  become  clogged  with  dirt 
sometimes  the  two  grooved  sides  are  placed  in  con- 
tact so  as  to  increase  the  size  of  the  channel  for 
carrying  off  the  water.  The  boards  of  both 
courses  are  nailed  to  the  plates,  purlines  and  ridge 
pole.  Wooden  screws  are  sometimes  used  in  place 
of  nails  but  they  are  expensive  and  troublesome. 
The  edges  and  faces  of  the  boards  are  always 
heavily  coated  with  paint  before  they  are  laid. 
The  pitch  of  the  roof  varies  from  IV4.  to  2  inches 
rise  per  foot.  The  steeper  the  pitch  the  better  the 
protective  qualities  of  the  roof  but  the  more  dang- 
erous to  the  trainmen  who  have  to  pass  over  it. 
The  construction  of  a  double  board  roof  is  shown 
in  Figure  17. 

This  same  form  of  roof  is  also  made  up  of  the 
tongued  and  grooved  boards  as  shown  in  Figure 
11,  which  illustrates  the  standard  Master  Car 
Builder's  roofing.  This  tongue  and  grooved 
board  is  sometimes  grooved  on  its  face,  the  upper 
boards  only  being  treated  in  this  manner. 

The  single  board  roof  covered  with  tin  or  other 
sheet  metal  is  slightly  more  costly  than  the  double 
board  roof.    It  is  thought  to  be  more  effective  in 
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shedding  water  than  the  double  board,  but  has 
objectionable  features.  It  is  liable  to  injure- 
through  being  walked  on  and  the  roof  appliances 
such  as  running  boards  (Plate  I,  No.  82),  grab 
irons  (Plate  I,  No.  167)  and  brake  rest  (Plate  I, 
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No.  124)  cannot  be  attached  with  such  facility. 
They  are  also  liable  to  wear  holes  in  the  tin  by 
rubbing,  etc.  The  general  form  of  construction  of 
the  tin  roof  is  shown  in  Figure  18. 
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The  single  board  aild  tin  roof  was  the  pre- 
cursor of  all  the  metal  car  roofs.  The  liability 
to  injury  led  to  the  substitution  of  sheet  iron  or 
steel.  The  general  method  of  construction  of 
snch  roofs  is  indicated  by  Figures  19  and  20. 

The  sheet  metal  roof  protected  by  boards  is 
often  used  and  various  methods  of  construction 
have  been  adopted.  The  illustrations  Figures  21 
and  22  will  indicate  the  general  method  of  con- 
struction. 

Tlie  type  of  double  roof  consisting  of  an  inside 
roof  covered  with  felt,  tar  paper  or  asphalted  can- 
vas and  an  outside  roof  built  over  it  has  found 
many  exponents.  Figures  23,  24  and  25  will  serve 
to  show  the  general  methods  adopted  in  the  con- 
struction of  such  roofs. 

The  Master  Car  Builders'  Rules  provide  that 
roofing  shall  be  of  the  section  shown  on  Figure  11, 
and  the  tongue  and  groove  placed  centrally  so 
that  either  side  of  the  material  can  be  used  as  a 
face  side. 

Running  Boards.— An  important  adjunct  to  the 
roof  of  a  box  car  is  the  running  board  (Plate  I, 
So.  82).  It  is  the  trainmen's  means  of  passing 
ov^M*  the  train  in  their  care. 

nie  Master  Car  Builders'  Rules  provide,  as 
-hown  in  Figure  34,  that:  ''The  ends  of  the  run- 
uin^-  boards  of  box  cars  be  made  to  project  over 
tiie  ends  of  the  cars,  and  properly  supported,  so 
that  the  end  of  the  running  board  shall  not  be 
fiiore  than  six  inches  back  of  the  face  of  the  buffer 
block.  The  running  board  shall  be  made  not  less 
than  18  inches  wide." 

Tlie  running  board  is  usually  made  of  three  1x6 
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inch  strips  supported  on  hardwood  cleats  at 
proper  intervals,  the  whole  construction  being  se- 
cured by  screws.  The  extensions  beyond  the  ends 
of  the  car  are  supported  by  wrought  iron  brack- 
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inch  strips  supported  on  hardwood  cleats  at 
proper  intervals,  the  whole  construction  being  se- 
cured by  screws.  The  extensions  beyond  the  ends 
of  the  car  are  supported  by  wrought  iron  brack- 
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ets  and  a  cleat  fastened  with  bolts  and  lagscrews. 
These  brackets  are  shown  in  Figure  17. 

When  the  boards  are  all  of  the  same  thickness, 
the  cleats,  which  are  placed  over  the  carlines  and 
])lates,  are  shaped  on  the  underside  to  fit  the 
roof  and  on  tlie  top  side  to  make  a  level  place  for 
the  running  boards.  Sometimes  the  middle  board 
is  made  thick  and  forms  a  cap  for  the  peak  of  the 
roof.  It  is  then  gouged  out  to  fit  snugly  over  the 
roof  boards.  The  boards  at  each  side  are  then 
secured  on  short  cleats.  This  form  of  running 
board  is  shown  in  Plate  VIII. 

Attachments  for  use  of  trainmen.— These  con- 
sist principally  of  steps,  handholds  and  grabirons 
(Plate  I,  No.  165,  166,  167). 

A  standing  resolution  of  The  American  Rail- 
way Association  provides  that:  **Each  box  and 
stock  car  should  have  two  iron  or  wooden  ladders, 
with  not  less  than  five  steps  to  each  ladder;  the 
steps  to  be  not  less  than  2M2  inches  from  side 
or  end  of  car;  each  ladder  to  have  a  handhold  on 
the  roof  directly  over  the  top  of  ladder.  When 
iron  ladders  are  used  and  placed  on  ends  of  car, 
the  bottom  step  to  have  a  guard  or  projection  to 
jjrevent  men  from  slipping  when  swinging  around 
the  end  of  car  to  get  on  the  step. 

*  *  When  the  ladder  is  placed  on  the  ends  of  a  car 
a  handhold  should  be  placed  on  opposite  side  of 
the  end  of  car  from  the  ladder,  and  when  ladder  is 
on  sides  of  car  two  such  handles  should  be  placed 
on  each  end  of  car  about  24  inches  above  the  bot- 
tom of  the  sill. 

**0n  all  freight  cars  which  are  not  equipped 
with  ladders  (such  as  flat  cars),  two  handholds 
should  be  attached  to  each  end  sill.     Handholds 
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commerce  that  is  not  provided  with  secure  grab 
irons  or  handholds  in  the  ends  and  sides  of  each 
car  for  greater  security  to  men  in  coupling  and 
uncoupling  cars." 

The  Master  Car  Builders'  Rules  in  regard  to 
steps,  ladders  and  handholds  are  as  follows : 

**8tep8. — Two  good  substantial  steps,  to  be  made  of  wrought 
iron,  about  %xl%  inches  section,  to  be  fastened,  one  to  each 
side  sill,  next  to  the  corner  of  the  car  to  which  the  ladder  is 
attached,  on  cars  having  ladders,  and  to  diagonally  opposite 
comers  on  all  other  cars.  The  steps  to  be  not  less  than  12 
inches  long,  measured  horizontally  between  the  sides,  and  the 
tread  to  be  not  less  than  8  inches  below  the  bottom  of  the  sill. 
The  side  of  the  step  next  to  the  corner  of  the  car  to  be  as  near 
to  the  end  of  the  car  as  is  practicable.  Each  side  of  the  step 
to  be  fastened  to  the  sill  with  two  %-inch  bolts  and  nuts. 

"Ladders. — Each  box  and  stock  car  should  have  two  iron  or 
wooden  ladders  with  not  less  than  five  steps  to  each  ladder; 
steps,  if  of  iron,  to  be  not  less  than  %-inch  diameter;  if  of 
wood,  to  be  not  less  than  1^x2  inches,  ahd  to  be  made  of  hard- 
wood ;  the  steps  to  be  not  less  than  2  Y2  inches  from  side  or  end 
of  car;  each  ladder  to  have  the  handhold  on  the  roof  directly 
over  the  top  of  ladder,  the  handhold  to  run  longitudinally  with 
the  car,  and  to  be  located  about  four  inches  from  the  side  edge 
of  the  roof.  When  iron  ladders  are  used  and  placed  on  ends 
of  car,  the  bottom  step  to  have  a  guard  or  projection  to  pre- 
vent men  slipping  when  swinging  around  the  end  of  car  to  get 
on  the  step. 

**Handholds. — Box  and  stock  cars  constructed  with  project- 
ing end  sills  with  end  ladders  should  be  provided  with  a  hori- 
zontal grabiron  or  handhold  about  24  inches  long  on  side  of 
car  over  each  Btep,  located  not  less  than  18  inches  nor  over  30 
inches  above  center  line  of  drawbar.  The  end  ladder  should 
be  located  on  left-hand  side  on  end  of  car  and  one  horizontal 
grabiron  or  handhold,  about  24  inches  long,  on  right-hand  side 
of  end  of  car  not  less  than  18  inches  nor  over  30  inches  above 
center  line  of  drawbar,  the  lower  rung  of  ladder  being  a  suit- 
able grabiron  for  opposite  side  of  end  of  car,  as  shown  on 
Fig.  26. 

**Box  and  stock  cars  constructed  with  projecting  end  sills 
with  side  ladders  located  over  steps,  the  lower  rung  of  such 
ladders  is  an  effective  grab.  They  should  also  be  provided 
with  two  horizontal  end  grabirons  or  handholds,  about  24 
inches  long,  located  on  each  side  of  end  of  car  not  less  than  IS 
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on  end  sills  should  have  at  least  2  inches  clear- 
ance behind  them,  and  all  other  handholds  should 
have  at  least  2i/^  inches  clearance  behind  thern 

**A11  handholds  should  be  made  of  iron  not  less 
than  five-eighths  inch  in  diameter.  Handholds  ou 
sides  and  ends  of  cars  should  be  at  least  two  feet 
long  in  the  clear;  those  on  end  sills  to  be  made 
shorter  only  when  it  is  impossible  to  use  this 
length." 

"file  number  of  ladder  irons  is  usually  five, 
made  of  %-inch  round  bars,  20  inches  long  ex- 
tending 3%  inches  from  the  siding,  and  fastened 
with  a  %x3i/^  inch  lag  screw  at  each  end.  The 
lower  iron,  if  the  ladder  is  on  the  end  of  the  car, 
is  shaped  with  an  offset  or  projection.  Sometimes, 
end  ladders  are  made  of  side-pieces  of  l%x3i/. 
inch  hard  wood,  fastened  to  the  frame  of  the  car 
to  which  irons  are  bolted  or  inserted  in  holes  as 
in  the  case  of  an  ordinary  ladder.  Steps  made  of 
%xl%  inch  flat  or  1  inch  round  bar  iron,  with  an 
opening  of  10  inches  extending  8  inches  below  tiie 
car  body  are  placed  at  the  corners  corresponding 
with  the  ladders  and  are  fastened  with  lag  screws 
or  bolts  to  the  underside  or  face  of  the  sill  (Plate 
I,  No.  176). 

A  handle  or  grabiron  (Plate  I,  No.  167)  is 
placed  on  the  roof  above  the  ladder  usually  from 
12  to  15  inches  from  the  edge  of  the  roof.  Handles 
are  also  placed  on  the  ends  of  the  car  (Plate  L 
No.  165)  so  that  those  coupling  the  cars  can  use 
them  should  they  lose  their  foothold. 

The  ''Safety  Appliance  Act''  of  1893  provides 
that  **  until  otherwise  ordered  by  the  Interstate 
Commerce  Commission  it  shall  be  unlawful  for 
any  railroad  company  to  use  any  car  in  interstate 


SUPERSTRUCTURE, 


4a 


■i!i 
!!! 


54  CARS. 

inches  nor  over  30  inches  above  the  center  line  of  draw-bar 
as  shown  on  Figure  27. 

"Box  and  stock  cars  not  constructed  with  projecting  end 
sills,  and  which  have  end  ladders,  should  be  provided  with 
horizontal  grablron  or  handhold  about  24  inches  long  on  side 
of  car  over  each  step,  located  not  less  than  18  inches  nor  over 
30  inches  above  the  center  line  of  drawbar.  The  end  ladder 
should  be  located  on  left-hand  side  of  end  of  car  and  one  hori- 
zontal grabiron  or  handhold  about  24  inches  long  on  right-hand 
side  of  end  of  car  not  less  than  18  inches  nor  over  30  inches 
above  center  line  of  drawbar,  the  lower  rung  of  ladder  being 
a  suitable  grab  for  that  side  of  end  of  car,  as  shown  on  Figure 
28.  End  ladders  constructed  without  side  frames  should  have 
the  lower  rung  provided  with  a  guard  to  prevent  the  foot  from 
slipping  off. 

"On  box  and  stock  cars  not  constructed  with  projecting 
end  sills,  and  which  have  side  ladders  located  over  steps,  the 
lower  rung  of  such  ladder  is  an  effective  grab.    They  should 
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be  provided  with  two  horizontal  end  grabirons  or  handholds 
about  24  inches  long,  located  on  right-hand  side  of  end  of  car 
not  less  than  18  inches,  nor  over  30  inches  above  center  line 
of  drawbar,  as  shown  on  Figure  29. 

"All  gondolas  with  drop  ends  to  be  provided  with  horizontal 
grabirons  or  handholds  on  sides  of  car  over  each  step,  about 
24  inches  long,  located  as  high  as  possible,  but  not  less  than  18 
inches  nor  over  30  inches  above  center  line  of  drawbar,  and 
two  grabirons  or  handholds  placed  under  the  sill  at  end  of 
car  as  near  the  face  as  will  insure  a  good  safe  fastening, 
the  outside  end  of  it  to  be  in  line  with  the  inside  face  of  the 
side  sill,  and  to  be  about  18  inches  long  with  a  space  not  less 
than  3  inches  between  it  and  the  end  sill,  as  shown  on  Figure 
30.  If  preferred,  the  end  handholds  may  be  placed  on  the  face 
of  the  end  sill,  as  shown  in  the  alternate  illustration, 
Figure  30. 

"All  high-side,  fixed-end  gondolas  should  be  equipped  with  a 
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ets  and  a  cleat  fastened  with  bolts  and  lagscrews. 
These  brackets  are  shown  in  Figure  17. 

When  the  boards  are  all  of  the  same  thickness, 
the  cleats,  which  are  placed  over  the  carlines  and 
l)lates,  are  shaped  on  the  underside  to  fit  the 
roof  and  on  tlie  top  side  to  make  a  level  place  for 
the  running  boards.  Sometimes  the  middle  board 
is  made  thick  and  forms  a  cap  for  the  peak  of  the 
roof.  It  is  then  gouged  out  to  fit  snugly  over  the 
roof  boards.  The  boards  at  each  side  are  then 
secured  on  short  cleats.  This  form  of  running 
board  is  shown  in  Plate  VIII. 

Attachments  for  use  of  trainmen.— TYlq^q  con- 
sist principally  of  steps,  handholds  and  grabb'ons 
(Plate  I,  No.  165,  166,  167). 

A  standing  resolution  of  The  American  Rail- 
way Association  provides  that:  **Each  box  and 
stock  car  should  have  two  iron  or  wooden  ladders, 
with  not  less  than  five  steps  to  each  ladder;  the 
steps  to  be  not  less  than  2y2  inches  from  side 
or  end  of  car ;  each  ladder  to  have  a  handhold  on 
the  roof  directly  over  the  top  of  ladder.  When 
iron  ladders  are  used  and  placed  on  ends  of  car, 
the  bottom  step  to  have  a  guard  or  projection  to 
jirevent  men  from  slipping  when  swinging  around 
the  end  of  car  to  get  on  the  step. 

*  *  When  the  ladder  is  placed  on  the  ends  of  a  car 
a  handhold  should  be  placed  on  opposite  side  of 
the  end  of  car  from  the  ladder,  and  when  ladder  is 
on  sides  of  car  two  such  handles  should  be  placed 
on  each  end  of  car  about  24  inches  above  the  bot- 
tom of  the  sill. 

**0n  all  freight  cars  which  are  not  equipped 
with  ladders  (such  as  flat  cars),  two  handholds 
should  be  attached  to  each  end  sill.     Handholds 
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inches  nor  over  30  inches  above  the  center  line  of  draw-bar 
as  shown  on  Figure  27. 

"Box  and  stock  cars  not  constructed  with  projecting  end 
sills,  and  which  have  end  ladders,  should  be  provided  with 
horizontal  grabiron  or  handhold  about  24  inches  long  on  side 
of  car  over  each  step,  located  not  less  than  18  inches  nor  over 
30  inches  above  the  center  line  of  drawbar.  The  end  ladder 
should  be  located  on  left-hand  side  of  end  of  car  and  one  hori- 
zontal grabiron  or  handhold  about  24  inches  long  on  right-hand 
side  of  end  of  car  not  less  than  18  inches  nor  over  30  inches 
above  center  line  of  drawbar,  the  lower  rung  of  ladder  being 
a  suitable  grab  for  that  side  of  end  of  car,  as  shown  on  Figure 
28.  End  ladders  constructed  without  side  frames  should  have 
the  lower  rung  provided  with  a  guard  to  prevent  the  foot  from 
slipping  off. 

"On  box  and  stock  cars  not  constructed  with  projecting 
end  sills,  and  which  have  side  ladders  located  over  steps,  the 
lower  rung  of  such  ladder  is  an  effective  grab.    They  should 

Fig.  26  ^^'  27 


END  LADDER   AND    GRABIRON.  END   GRAB     IRON. 

be  provided  with  two  horizontal  end  grabirons  or  handholds 
about  24  inches  long,  located  on  right-hand  side  of  end  of  car 
not  less  than  18  inches,  nor  over  30  inches  above  center  lino 
of  drawbar,  as  shown  on  Figure  29. 

"All  gondolas  with  drop  ends  to  be  provided  with  horizontal 
grabirons  or  handholds  on  sides  of  car  over  each  step,  about 
24  inches  long,  located  as  high  as  possible,  but  not  less  than  18 
inches  nor  over  30  inches  above  center  line  of  drawbar,  and 
two  grabirons  or  handholds  placed  under  the  sill  at  end  of 
car  as  near  the  face  as  will  insure  a  good  safe  fastening, 
the  outside  end  of  it  to  be  in  line  with  the  inside  face  of  the 
side  sill,  and  to  be  about  18  inches  long  with  a  space  not  less 
than  3  inches  between  it  and  the  end  sill,  as  shown  on  Figure 
30.  If  preferred,  the  end  handholds  may  be  placed  on  the  face 
of  the  end  sill,  as  shown  in  the  alternate  illustration. 
Figure  30. 

"All  high-side,  fixed-end  gondolas  should  be  equipped  with  a 
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commerce  that  is  not  provided  with  secure  grab 
irons  or  handholds  in  the  ends  and  sides  of  each 
car  for  greater  security  to  men  in  coupling  and 
uncoupling  cars." 

The  Master  Car  Builders'  Kules  in  regard  to 
j^teps,  ladders  and  handholds  are  as  follows : 

**8tep8. — Two  good  substantial  steps,  to  be  made  of  wrought 
iron,  about  %xl%  inches  section,  to  be  fastened,  one  to  each 
side  sill,  next  to  the  corner  of  the  car  to  which  the  ladder  is 
attached,  on  cars  having  ladders,  and  to  diagonally  opposite 
comers  on  all  other  cars.  The  steps  to  be  not  less  than  12 
inches  long,  measured  horizontally  between  the  sides,  and  the 
tread  to  be  not  less  than  8  inches  below  the  bottom  of  the  sill. 
The  side  of  the  step  next  to  the  corner  of  the  car  to  be  as  near 
to  the  end  of  the  car  as  is  practicable.  Each  side  of  the  step 
to  be  fastened  to  the  sill  with  two  V^-inch  bolts  and  nuts. 

^'Ladders. — Each  box  and  stock  car  should  have  two  iron  or 
wooden  ladders  with  not  less  than  five  steps  to  each  ladder; 
steps,  if  of  iron,  to  be  not  less  than  %-inch  diameter;  if  of 
wood,  to  be  not  less  than  1^x2  inches,  ahd  to  be  ma^e  of  hard- 
wood; the  steps  to  be  not  less  than  2  Mi  inches  from  side  or  end 
of  car;  each  ladder  to  have  the  handhold  on  the  roof  directly 
over  the  top  of  ladder,  the  handhold  to  run  longitudinally  with 
the  car,  and  to  be  located  about  four  inches  from  the  side  edge 
of  the  roof.  When  iron  ladders  are  used  and  placed  on  ends 
of  car,  the  bottom  step  to  have  a  guard  or  projection  to  pre- 
vent men  slipping  when  swinging  around  the  end  of  car  to  get 
on  the  step. 

**Handhold8. — Box  and  stock  cars  constructed  with  project- 
ing end  sills  with  end  ladders  should  be  provided  with  a  hori- 
zontal grabiron  or  handhold  about  24  inches  long  on  side  of 
car  over  each  Btep,  located  not  less  than  18  inches  nor  over  30 
inches  above  center  line  of  drawbar.  The  end  ladder  should 
be  located  on  left-hand  side  on  end  of  car  and  one  horizontal 
grabiron  or  handhold,  about  24  inches  long,  on  right-hand  side 
of  end  of  car  not  less  than  18  inches  nor  over  30  inches  above 
center  line  of  drawbar,  the  lower  rung  of  ladder  being  a  suit- 
able grabiron  for  opposite  side  of  end  of  car,  as  shown  on 
Fig.  26. 

•*Box  and  stock  cars  constructed  with  projecting  end  sills 
with  side  ladders  located  over  steps,  the  lower  rung  of  such 
ladders  is  an  effective  grab.  They  should  also  be  provided 
with  two  horizontal  end  grabirons  or  handholds,  about  24 
inches  long,  located  on  each  side  of  end  of  car  not  less  than  IS 
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placed  on  the  face  of  the  end  sill,  as  shown  in  the  alternate 
illustration.  Figure  32. 

"All  flat  cars  to  be  provided  with  horizontal  grabirons  or 
handholds  on  sides  of  cars  over  steps,  about  24  inches  long, 
and  if  not  equipped  with  step,  one  grabiron  or  handhold  on 
each  side  near  end  of  car,  where  coupler  unlocking  rod  is 
located,  and  two  end  grabirons  or  handholds,  about  18  inches 
long,  placed,  under  the  sill  as  near  the  face  as  will  insure  a 
good  safe  fastening,  the  same  as  for  drop-end  gondolas,  and  as 
shown  on  Figure  33.  If  preferred,  the  end  handholds  may  be 
placed  on  the  face  of  the  end  sill,  as  shown  in  the  alternate 
illustration.  Figure  33. 

"It  is  also  recommended  that  all  grabirons  or  handholds 
shall  be  secured  by  through  bolts  of  %-inch  diameter,  with  nuts 
on  the  outside  and  riveted  over  wherever  it  is  possible  to  do  so. 

Fig.  30 

GRAB  IRONS. DROP  END  GONDOLA. 


Fig.  31 


GRAB  IRONS. ^FIXED  END  GONDOLA. 


Fig.  32 


GRAB    IRONS. — TANK    CARS. 


Fig.  33 
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vertical  grabiron  or  handhold  over  steps  on  the  sides  of  the 
car,  about  24  inches  long,  the  lower  end  to  be  placed  about  6 
inches  above  the  floor  of  the  car,  and  two  horizontal  grabirons 
or  handholds  on  each  end  of  car,  about  24  inches  long,  4  inches 
from  the  outside  of  car  and  not  less  than  18  inches  nor  over 
30  inches  above  center  line  of  drawbar;  exception  to  be  made 
where  the  car  is  provided  with  a  brake  step,  in  which  case  the 
bracket  of  the  brake  step  can  be  used  as  a  grabiron  on  that 

Fig.  28 
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side  of  end  of  car,  as  shown  on  Figure  31,  for  low  sides.  It 
is  also  recommended  that  where  the  side  of  a  gondola  car  is 
too  high  for  a  man  standing  on  the  step  to  reach  the  top,  there 
should  be  two  additional  vertical  grabirons  or  handholds  placed 
on  each  side  of  end  of  car,  extending  from  within  4  inches  of 
the  top,  to  be  about  18  inches  long,  as  shown  on  Figure  31. 


Fig.  29 


--tf 


END   GRAB   IRONS. 


"Tank  cars  should  be  provided  with  horizontal  grabirons 
or  handholds,  about  24  inches  long,  on  sides  over  steps;  but 
cars  provided  with  safety  railings  on  sides  do  not  require  side 
fifrabirons  or  handholds,  but  should  be  provided  with  two  end 
grabirons  or  handholds,  about  18  inches  long,  located  on  under 
side  of  end  sill,  the  same  as  for  drop^nd  gondolas  and  as 
shown  on  Figure  32.    If  preferred,  the  end  handholds  maj  be 
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placed  on  the  face  of  the  end  sill,  as  shown  in  the  alternate 
illustration.  Figure  32. 

"All  flat  cars  to  be  provided  with  horizontal  grabirons  or 
handholds  on  sides  of  cars  over  steps,  about  24  inches  long, 
and  if  not  equipped  with  step,  one  grabiron  or  handhold  on 
each  side  near  end  of  car,  where  coupler  unlocking  rod  is 
located,  and  two  end  grabirons  or  handholds,  about  18  inches 
long,  placed,  under  the  sill  as  near  the  face  as  will  insure  i. 
good  safe  fastening,  the  same  as  for  drop-end  gondolas,  and  as 
shown  on  Figure  33.  If  preferred,  the  end  handholds  may  be 
placed  on  the  face  of  the  end  sill,  as  shown  in  the  alternate 
illustration.  Figure  33. 

"It  is  also  recommended  that  all  grabirons  or  handholds 
shall  be  secured  by  through  bolts  of  %-inch  diameter,  with  nuts 
on  the  outside  and  riveted  over  wherever  it  is  possible  to  do  so, 

Fig.  30 

GRAB    IRONS. DROP   END   GONDOLA. 


Fig.  31 


GRAB  IRONS. FIXED  END  GONDOLA. 


Fig.  32 


GRAB    IRONS. — TANK    CARS. 


Fi«.  33 


1         w        I    •* 

GRAB     IRONS. FLAT    CARS. 
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and  where  lag  screws  are  used  they  shall  be  not  less  than 
H-inch  diameter  and  3  inches  long,  and  screwed  into  solid 
wood. 

"Handholds  on  end  sills  should  have  at  least  2  inches  clear- 
ance behind  them,  and  all  other  handholds  should  have  at  least 
2^  inches  clearance  behind  them. 

"All  handholds  should  be  made  of  iron  not  less  than  %- 
inch  diameter;  handholds  on  sides  and  ends  of  cars  should  be 
about  24  inches  long  in  the  clear;  those  on  end  sills  to  be 
made  shorter  only  when  it  is  impossible  to  use  this  length." 

Another  attachment  for  the  protection  and  aid 
of  trainmen  is  the 

Staff  and  Wheel  Brake.— The  shaft  (Plate  I, 
Xo.  164)  if  the  Master  Car  Buliders'  recommenda- 
tion be  followed  should**  be  placed  on  what  is  the 
left  hand  corner  of  the  car  when  a  person  is  stand- 
ing on  the  track  facing  the  end  of  the  car.  The 
rachet  wheel  (Plate  I,  No.  121)  and  brake  pawl 
{ Plate  I,  No.  122)  to  be  fastened  to  a  suitable  cast- 
ing attached  to  the  roof.  The  center  of  the  brake 
shaft  to  be  20  inches  from  the  middle  of  the  car,  as 
shown  in  Figure  34.  The  lower  end  of  the  brake- 
shaft  is  usually  supported  by  a  bracket  of  wrought 
t.v  ca^t  iron  bolted  to  the  end  sill  or  by  an  exten- 
-iou  of  the  draw-bar  carry-iron  (Plate  I,  154).  A 
«ast  iron  rest  or  box  fastened  to  the  end  sill  with 
lag  screws  is  provided  to  prevent  the  springing  of 
i!ie  rod.  The  upper  end  of  the  shaft  is  guided  by 
a  r-asting  ordinarily  placed  on  the  roof;  attached 
\it  tliis  is  a  pawl  engaging  with  the  ratchet  wheel 
kf^yed  to  the  shaft  (Plate  I,  Nos.  121,  122.)  The 
hrake  ratchet  wheel  attached  to  the  brake  shaft 
iias  teeth  shajied  like  saw-teeth,  into  which  the 
]»awl  or  dog  as  it  is  sometimes  called,  engages, 
thus  })re venting  the  wheel  and  shaft  from  turning? 
f^ar-kward.  In  some  forms  the  ratchet  wheel  has 
tlie  ratchet  upon  the  under  side,  instead  of  on  the 
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edge,  the  pawl  being  automatically  pressed  up- 
ward against  the  teeth  by  a  counterw3ight  called 
the  brake-pawl  dog  and  without  being  adjusted 
by  the  foot  of  the  brakeman.  In  other  instances 
the  arrangement  of  the  pawl  and  the  distance  the 
brake  staff  can  project  above  the  roof  of  the 
car  is  the  limiting  figure  for  the  length  of  the 
brake  staff  on  all  cars  with  super-structure  similar 
to  box  cars.    For  flat  and  gondola  cars  the  pawl 


Fig.  34 


POSITION  OF  BRAKE  SHAFT  STEP,  LADDER  AND  RUNNING  BOARD. 


and  ratchet  are  secured  close  to  the  floor  of  the 
car,  ordinarily  on  the  end  sill,  and  the  staff  is 
just  high  enough  to  be  operated  conveniently  by 
the  trainmen.  If  the  staff  cannot  project  far 
enough  above  the  roof  to  make  it  convenient  to 
operate  a  step  is  provided  as  shown  in  Plate  I, 
No.  100  for  the  trainmen  to  stand  on  when  apply- 
ing or  releasing  the  hand  brakes.    This  construe- 
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Another  form  of  construction  sometimes  used  is 
the  framed  door  which  consists  of  a  hardwood 
frame  to  which  a  panel  of  sheathing  is  applied  as 
indicated  in  the  illustration,  Figure  36.  This  con- 
struction, however,  is  very  expensive  and  is  not 
used  to  any  great  extent.  The  rails  are  subject 
to  rotting  out  on  account  of  the  water  which  i« 
caught  on  them  as  it  runs  off  from  the  panels.  A 


Fig.  36 


BOX  CAR  DOOR. FRAMED. 


better  construction  of  framed  door  and  one  more 
in  general  use  is  shown  in  Plate  I.  In  this  the 
panel  of  sheathing  completely  covers  the  rails 
(Plate  I,  Nos.  94,  95  and  96)  and  is  made  flush 
with  the  stiles  (Plate  I,  93).  This  door  will  shed 
the  rain  freely  and  there  are  no  places  for  it  to 
lodge  and  cause  decay. 

The  material  used  for  the  frame  is  usually  ash 
rather  than  oak,  because  it  is  less  liable  to  dis- 
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ets  and  a  cleat  fastened  with  bolts  and  lagscrews. 
These  brackets  are  shown  in  Figure  17. 

When  the  boards  are  all  of  the  same  thickness, 
the  cleats,  which  are  placed  over  the  carlines  and 
])Iates,  are  shaped  on  the  underside  to  fit  the 
roof  and  on  tlie  top  side  to  make  a  level  place  for 
the  running  boards.  Sometimes  the  middle  board 
is  made  thick  and  forms  a  cap  for  the  peak  of  the 
roof.  It  is  then  gouged  out  to  fit  snugly  over  the 
roof  boards.  The  boards  at  each  side  are  then 
secured  on  short  cleats.  This  form  of  running 
board  is  shown  in  Plate  VIII. 

Attachments  for  use  of  trainmen.— These  con- 
sist principally  of  steps,  handholds  and  grabi)-ons 
(Plate  I,  No.  165,  166,  167). 

A  standing  resolution  of  The  American  Rail- 
way Association  provides  that:  **Each  box  and 
stock  car  should  have  two  iron  or  wooden  ladders, 
with  not  less  than  five  steps  to  each  ladder;  the 
steps  to  be  not  less  than  2^2  inches  from  side 
or  end  of  car;  each  ladder  to  have  a  handhold  on 
the  roof  directly  over  the  top  of  ladder.  When 
iron  ladders  are  used  and  placed  on  ends  of  car, 
the  bottom  step  to  have  a  guard  or  projection  to 
l^revent  men  from  slipping  when  swinging  around 
the  end  of  car  to  get  on  the  step. 

*  *  When  the  ladder  is  placed  on  the  ends  of  a  car 
a  handhold  should  bo  placed  on  opposite  side  of 
the  end  of  car  from  the  ladder,  and  when  ladder  is 
on  sides  of  car  two  such  handles  should  be  placed 
on  each  end  of  car  about  24  inches  above  the  bot- 
tom of  the  sill. 

**0n  all  freight  cars  which  are  not  equipped 
with  ladders  (such  as  flat  cars),  two  handholds 
should  be  attached  to  each  end  sill.     Handholds 
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commeroe  that  is  not  provided  with  secure  grab 
irons  or  handholds  in  the  ends  and  sides  of  each 
ear  for  greater  security  to  men  in  coupling  and 
uncoupling  cars." 

The  Master  Car  Builders'  Rules  in  regard  to 
.steps,  ladders  and  handholds  are  as  follows : 

"Steps. — Two  good  substantial  steps,  to  be  made  of  wrought 
iron,  about  ^xl%  inches  section,  to  be  fastened,  one  to  each 
side  sill,  next  to  the  corner  of  the  car  to  which  the  ladder  is 
attached,  on  cars  having  ladders,  and  to  diagonally  opposite 
comers  on  all  other  cars.  The  steps  to  be  not  less  than  12 
inches  long,  measured  horizontally  between  the  sides,  and  the 
tread  to  be  not  less  than  8  inches  below  the  bottom  of  the  sill. 
The  side  of  the  step  next  to  the  corner  of  the  car  to  be  as  near 
to  the  end  of  the  car  as  is  practicable.  Each  side  of  the  step 
to  be  fastened  to  the  sill  with  two  %-inch  bolts  and  nuts. 

"Ladders. — Each  box  and  stock  car  should  have  two  iron  or 
wooden  ladders  with  not  less  than  five  steps  to  each  ladder; 
steps,  if  of  iron,  to  be  not  less  than  %-inch  diameter;  if  of 
wood,  to  be  not  less  than  1^x2  inches,  ahd  to  be  msL^e  of  hard- 
wood ;  the  steps  to  be  not  less  than  2  V2  inches  from  side  or  end 
of  car;  each  ladder  to  have  the  handhold  on  the  roof  directly 
over  the  top  of  ladder,  the  handhold  to  run  longitudinally  with 
the  car,  and  to  be  located  about  four  inches  from  the  side  edge 
of  the  roof.  When  iron  ladders  are  used  and  placed  on  ends 
of  car,  the  bottom  step  to  have  a  guard  or  projection  to  pre- 
vent men  slipping  when  swinging  around  the  end  of  car  to  get 
on  the  step. 

"Handholds. — Box  and  stock  cars  constructed  with  project- 
ing end  sills  with  end  ladders  should  be  provided  with  a  hori- 
zontal grabiron  or  handhold  about  24  inches  long  on  side  of 
car  over  each  «tep,  located  not  less  than  18  inches  nor  over  30 
inches  above  center  line  of  drawbar.  The  end  ladder  should 
be  located  on  left-hand  side  on  end  of  car  and  one  horizontal 
grabiron  or  handhold,  about  24  inches  long,  on  right-hand  side 
of  end  of  car  not  less  than  18  inches  nor  over  30  inches  above 
center  line  of  drawbar,  the  lower  rung  of  ladder  being  a  suit- 
able grabiron  for  opposite  side  of  end  of  car,  as  shown  on 
Fig.  26. 

"Box  and  stock  cars  constructed  with  projecting  end  sills 
with  side  ladders  located  over  steps,  the  lower  rung  of  such 
ladders  is  an  effective  grab.  They  should  also  be  provided 
with  two  horizontal  end  grabirons  or  handholds,  about  24 
inches  long,  located  on  each  side  of  end  of  car  not  less  than  IS 
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bolted  the  nuts  of  wliicli  should  be  on  the  inside  of 
the  sill.  The  door  is  kept  in  place  and  guided  at 
the  top  by  a  cap  which  may  be  a  hard  wood  strip 
rabbeted  to  fit  over  and  hold  the  door.  A  more  eflS- 
cacious  and  stronger  method  is  to  use  a  strap  of 
iron  to  lip  over  the  door  which  is  a  little  lighter 
than  that  used  for  the  track  and  support  it  in 
place  by  a  strip  of  lumber.  Sometimes  hooked 
hangers  are  secured  to  the  top  of  the  door  which 
lip  over  this  guiding  strap  with  the  idea  of  pro- 
viding an  auxiliary  means  of  support  for  the 
door  if  the  bottom  rail  or  shoe  should  in  any 
way  become  defective  or  be  lost.  A  space  is  left 
between  the  door  and  the  cap  to  provide  against 
bulging  of  the  door  caused  by  swelling  of  the 
lumber. 

The  door  is  usually  prevented  from  running 
back  off  its  track  by  a  stop  of  wood  or  cast  iron 
(Plate  I,  No.  134)  attached  to  the  side  of  the  car. 
The  stop  is  fastened  to  the  car  by  one  or  two  lag 
screws  or  bolts  extending  through  the  siding  and 
into  the  girth  or  into  one  of  the  posts  or  braces. 
The  stop  need  not  be  used  if  the  end  of  the  track 
is  turned  in  and  bolted  to  the  car.  A  closed  door 
stop  (Plate  I,  No.  97)  is  also  provided  to  hold  the 
door  in  the  correct  position  in  front  of  the  door 
opening.  It  is  of  oak  and  is  secured  by  bolts  to 
the  door  post  as  shown.  The  suspension  illustrat- 
ed in  Figure  35  shows  the  general  scheme  of  sup- 
porting doors  from  the  bottom  and  guiding  them 
at  the  top. 

The  second  method  of  placing  doors  viz., 
by  supporting  from  the  top,  may  be  de- 
scribed as  follows:  A  .track  (Plate  I,  No. 
177),  is  supported  immediately  above  the  door. 
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cast  iron    thimbles  at  each  bolt,  or  a  strip  of 
wood     extending     the     length     of     the     track, 
being   used.     The   hangers    (Plate  I,   No.    125), 
are  of  malleable  or  wrought  iron,  each  fastened 
to  the  door  with  bolts.    They  are  at  times  made 
plain    but   more    frequently   are   provided    with 
some  form  of  cast  or  friction  rollers,  or  sheaves, 
on  which  the  door  rolls.    The  door  is  guided  and 
kept  in  place  by  cast  iron  brackets  (Plate  1,  No. 
127).    These  may  be  arranged  to  allow  the  proper 
clearance  or  an  additional  space  may  be  allowed 
so  that  a  wedge  may  be  inserted  in  a  slot  pro- 
vided for  that  purpose  when  the  door  is  closed, 
thereby  shutting  it  tighter.     Sometimes  a  grav- 
ity button  of  cast  iron  or  wood  faced  with  a 
wrought  iron  plate  is  hinged  with  a  bolt  or  lag 
screw  to  each  lower  corner  of  the  door.     This 
button  will   swing  or  can  be  forced   into  place 
when  the  door  is  shut,  accomplishing  the  same 
]»urpose  as  the  wedge.     A  good  example  of  this 
type  of  door  suspension  is  shown  in  Figure  37 
which   gives   the   Master   Car   Builder's    Recom- 
mended doors. 

Side  Door  Fastenings  are  a  hasp  (Plate  I,  No. 
Vl^}  staple  (Plate  I,  No.  130)  and  pin  (Plate  I, 
No.  129).  These  are  made  in  various  forms  either 
Mf  cast,  malleable  or  wrought  iron.  Care  should 
•  <*  Uiken  that  they  are  so  securely  attached  with 
i'Olts  that  they  cannot  be  removed  when  the  door 
:>  closed.  The  jnn  is  {jerforated  near  its  point  so 
tiiat  a  wire  or  tin  strip  can  be  passed  through  it 
lor  the  i)urpose  of  sealing. 

Th(*  fact  that  a  perfectly  satisfactory  car  door 

-  so  difficult  to  attain  has  led  manufacturers  to 

:/:akc  a  si)ecialty  of  this  particular  part  of  a  car. 
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It  would  be  impossible  within  the  limits  of  a 
work  of  this  character  to  give  examples  of  all  of 
them,  but  as  indicating  the  problem  to  be  solved 
and  some  of  the  methods  adopted  to  overcome  the 
diflSculties  encountered  the  following  illustration 
(Figure  38)  of  the  *' Jones  Car  Door"  manufac- 
tured by  the  Jones  Car  Door  Company  of  Chi- 
cago is  given. 

For  the  Jones  Car  Door  the  following  advan- 
tages are  claimed:  It  has  been  successful  in 
practical  use;  it  is  easily  operated  but  is  wedged 
fast  by  its  own  weight  at  whatever  point  left  and 
will  not  slam  to  and  fro;  when  closed  the  per- 
manent iron  cleat  does  away  with  temporary 
cleating  and  makes  it  a  cinder,  rain  and  dust 
proof  door ;  its  weight  is  on  the  wheels  only  when 
operated ;  it  has  all  the  good  features,  but  not  the 
disadvantages  of  a  flush  door ;  it  is  equipped  with 
burglar  proof  brackets,  one  at  each  comer  of  the 
opening  for  ventilated  fruit  cars  and  one  at  the 
comer  opposite  the  seal  for  ordinary  box  cars; 
when  closed  the  door  wedges  against  the  side  of 
the  car,  both  top  and  bottom  and  is  held  snugly 
between  the  stop  and  permanent  iron  cleat. 

In  the  operation  of  this  door  a  downward  pull 
of  a  few  pounds  on  the  handle  (limited  to  two 
inches  by  a  stop  in  the  connecting  rod  coming  in 
contact  with  the  upper  guide  strap)  raises  the 
door  on  the  wheels ;  the  cleat  wedge  under  the  up- 
per right  corner  of  the  door  forces  it  out  past 
the  cleat  and  permits  it  to  hang  freely. 

Illustrations  Figs.  39  to  48  will  serve  to  show 
the  distinguishing  features  of  some  of  the  various 
forms  of  doors  commonly  met  with. 

End  Doors,— Manj  box  cars  are  not  provided 
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with  this  kind  of  door,  but  it  is  essential  in  the 
handling  of  certain  kinds  of  freight  such  as 
lumber,  etc.    There  is  no  fixed  rule  for  their  loca- 
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lion,  however,  they  may  be  said  to  be  generally 
placed  in  the  center,  between  the  posts  and  above 
the  girth.  A  common  construction  and  suspen- 
sion  is  shown  in  the  following  illustration.  Fig- 
ure 49: 

Generally  speaking  the  construction  is  the  same 


Fig.  40 
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as  that  of  the  side  door  but  on  a  smaller  scale  and 
what  has  been  said  about  side  doors  refers  with 
equal  force  to  end  doors.  If  the  door  is  locked  from 
the  inside  a  pin  and  bracket  are  used ;  if  on  the  out- 
side, a  hasp  and  staple  with  proper  provision  for 
sealing.     A  diagram  showing  the  recommended 
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practice  of  the  Master  Car  Builders'  Association 
in  regard  to  Box  Car  End  door  and  fixtures  is 
given  in  Figure  37. 

Grain  Doors.— The  grain  door  (Plate  I,  No.  101) 


-  Fig,  41 


DUNHAM    STORM    PROOF    CAB    DOOR. 

is  really  a  continuation  of  the  lining  of  the  car 
across  the  door  opening.  It  should  therefore  be  of 
the  same  height.     There  are  many  styles  in  use 
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covered  by  patents.  The  difficulty  seems  to  be  to 
devise  a  door  that  is  durable  and  undetachable. 
Instead  of  attempting  to  use  a  collapsible  grain 
door  many  railroads  use  only  a  cheap  slab  door 


Fig.  42 

Q.   &   C.   TROLLEY  DOOB. 


which  usually  is  broken  up  and  destroyed  when 
the  car  is  unloaded.  They  find  that  this  practice 
is  more  economical  than  to  attempt  to  apply  and 
keep  in  repair  any  form  of  permanent  door. 

An  ordinary  form  of  grain  door  is  given  in  the 
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Fig.  50.  This  door  is  made  with  matcl 
boards  and  battens  of  pine;  the  top  and  bott 
boards  are  usually  of  oak  as  they  are  more 
posed  to  injury.  Iron  guides,  attached  to  the 
side  faces  of  the  door-posts  with  screws,  serve 
hold  the  door  when  in  position.  The  bottom 
the  door  rests  against  a  threshold  of  ^A  x  -iVl  inc 
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of  wrought  iron.  Cast  iron  buttons  secured  to 
side  of  the  door  posts  prevent  the  raising  of 
door.  A  cast-iron  bracket  or  pocket,  termed  a  1 
iron  attached  to  the  outside  near  the  bottom  e 
serves  as  a  purchase  to  a  bar  by  which  the  d 
is  opened  if  desired  before  the  car  is  unloa( 
Wlien  not  in  use  the  door  is  suspended  from 
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plate,  close  to  the  doorway  on  hooks  or  pins.  A 
short  chain  is  used  to  prevent  the  door  being  car- 
ried oflF. 

As  in  the  case  of  side  doors  there  are  nriany 
special  and  patented  forms  of  grain  doors  in  use 
of  more  or  less  complexity.    One  example  is  the 


Fig.  46     ,^ 

A.    B.    PULLMAN    CAR    DOOR. 


Canales  Grain  Door  the  construction  of  which  is 
indicated  in  the  following  drawing,  Figure  51. 

The  Canales  grain  door  consists  of  a  frame  B 
which  rests  against  the  inside  of  the  permanent 
door  frame  of  the  car  and  in  the  lower  portion  of 
the  frame  B  are  hinged  two  steel  shutters  D  and 
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Dl  so  arranged  that  they  swing  from  the  inside 
outward.  The  shutters  are  riveted  to  a  cross  bar 
d  which  is  joumalled  in  the  side  of  the  frame  B. 
The  space  from  the  shutter  D  to  the  top  of  the 
frame  is  filled  in  by  the  panel  c.  The  shutters  are 
held  in  position  by  vertical  levers  E  which  are 
hinged  at  the  top  of  the  frame  B.  The  lower  end  of 
each  bar  is  locked  in  place  by  an  arm  g,  secured 
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on  a  horizontal  shaft  f  in  such  a  way  that  when 
the  shaft  is  turned  the  arm  releases  the  lever.  The 
lever  e  is  composed  of  a  bar  of  T-iron  and  the  lower 
end  is  prevented  from  moving  laterally  by  forming 
the  arm  g  bifurcated  and  having  it  fit  over  the  web 
of  the  lever  E.  The  arms  g  are  held  in  locking  posi- 
tion by  means  of  the  lever  h  on  the  shaft,  secured 
in  place  by  a  latch  h^  held  by  a  pin  i.    When  the 
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MC  or  ire's  star  grain  doob. 
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Fig.  51 

CA-NALE's     PATE-XT    GRAIN     DOOR. 
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MC  guire's  star   grain  door. 


CHAPTER  IV, 

THE  FREIGHT  CAR  TRUCK.  — THE  DETAH.S,  WHEELS, 
AXLES,  JOURNAL  BOXES,  ARCH  BARS,  TIE  BARS, 
BOLSTER,  SPRING  PLANKS,  SPRINGS. 

The  essential  members  of  a  truck  it  will  be  noted 
are:  Wheel,  (Plate  II,  No.  1);  Axle,  (Plate  II, 
No.  7) ;  Journal  Boxes,  (Plate  II,  No.  35) ;  Arch 
Bars,  (Plate  II,  Nos.  31,  32) ;  Tie  Bars,  (Plate  II, 
No.  33);  Truck  Columns,  (Plate  II,  No.  14); 
Bolster,  (Plate  II,  No.  38) ;  Springs,  (Plate  II, 
No.  43). 

Wheels.— These  are  circular  frames  or  disks  re- 
volving on  an  axis,  which  support  the  truck  upon 
the  rails  and  upon  which  the  vehicle  moves.  They 
were  at  first  very  much  like  the  ordinary  wheels  of 
a  common  wagon  and  were  guided  by  a  flange  or 
lip  on  the  outside  of  the  rail.  The  flange  on  the 
wheel  was  a  later  device.  Car  wheels  are  either  cast 
solid  and  chilled  or  are  steel-tired.  Those  used 
under  freight  cars  are  almost  invariably  made  of 
cast  iron,  tough  in  the  center  and  chilled  hard  in  the 
tread  and  flange.  Figure  61,  shows  the  details  of 
cast-iron  wheels  recommended  by  the  Master  Car 
Builders '  Association.  The  following  are  the  speci- 
fications adopted  by  one  of  the  largest  and  best 
managed  railroads  of  the  country,  for  its  cast  iron 
wheels.  In  this  connection,  it  should  be  said  that 
all  wheels  for  passengers  cars  are  guaranteed  by 
the  makers  to  perform  a  certain  mileage  and  ail 
wheels  for  freight  cars  to  last  an  agreed  length  of 

80 


STANDARD  AMKRICAN  FRfJIGHT  CAR  TRUCK. 


1  Double  plate  wheel.    2  Wheel  flange.    3  Wheel  tread.     4  Wl: 
Wheel  brackets.    6  Wheel  hub.    7  Axle.    8  Axle  wheel  seat.    * 
guard  seat.    10  Axle  journal.    11  Axle  collar.    12  Axle  journal 
Journal  bearing  key.    14  Truck  column.    15  Brake  hanger  hool 
column  guide.    17  Brake  hanger  arm.     18  Brake  hanger  pin.    19  ! 
20  Brake  shoe  key.    21  Brake  shoe.    22  Brake  lever  fulcrum.    23 
safety  loop.    24  Dead  brake  lever.    25  Live  brake  lever.    20  Brak 
necting  rod.    27  Dead  brake  lever  guide.    28  Dead  break  lever 
29  Brake  beam  truss  rod.    30  Brake  beam.    31  Arch  bar.    32  In 
bar.    33  Tie  bar.    34  Column  bolt.    35  Journal  box.    36  Journal 
Journal  box  bolt    38  Truck  bolster.  39  Truck  bolster  plate.   40  T 
transom  bars.    41  Truck  bolster  strut.    42  Truck  bolster  sprir 
Springs.    44  Spring  seat.    45  Truck  bolster  side  bearing.    46  T 
center  plate.    47  Journal  box  dust  guard. 
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time.  As  it  would  be  impossible  to  ascertain  the 
mileage  of  wheels  under  freight  cars  which  are 
constantly  running  on  other  company's  lines,  the 
time  basis  becomes  necessary. 

SPECIFICATIONS  FOR  CAST  IRON  WHEELS. 

All  cast  iron  wheels  purchased  by  or  used  in  the  con- 
struction of  cars  for  this  company  must  meet  the  require- 
ments  of   the   following  specifications: 

_  _  Min    Drop  test  Guarantee 

Kind  of  Wheel  Diam    Weight  Weight    No  of         MUeage         Time 

blows 

Passenger   cars    36"  750  735  12       85,000 

Passenger  cars    33"  650  638  10       75,000 

I^rge    freight    cars.  33"  600  590  8                      6  years 

Small    freight    cars.  33"  550  540  7                       6  years 

The  design  of  the  wheels  must  conform  in  the  tread  and 
flange  to  the  standard  form  adopted  by  the  Master  Car 
Builders'  Association,  and  in  position  of  hub  and  length  of 
same  to  the  drawings  accompanying  these  specifications. 

Each  wheel  must  have  cast  upon  it  the  name  of  the 
maker,  date  of  casting,  weight  and  number.  Wheels  for 
passenger  cars  must  have  the  letters  "Pass.,"  and  wheels  for 
freight  oars  must  have  the  letters  "Frt."  cast  upon  them  in 
>!t*^rs  not  less  than  1^4  inches  long. 

The  circumference  of  each  wheel  must  be  measured  by 
ih*=*  maker  and  a  mating  number  put  on  it  with  light  col- 
ored  paint,  as  follows: 

If  \vh<^el  is  Va"  large  mark  it  "I." 

If  wheel  is  Vs"  large  mark  it  "II." 

If  wheel  is  nominal  mark  it  "0." 

If  wheel   is  K"  small  mark  it  "III." 

If  wheel  i.s  W  small  mark  it  "IIII." 

Th'^  nominal  circumference  of  wheels  made  at  any  one 
foTirniry  must  always  be  the  same. 

Eat  h  wheel  must  have  cast  upon  its  back  a  record  brand 
a.-i   shown   on   drawing  accompanying  specifications. 

Wh^^'Is;  must  be  so  nearly  circular  that  when  a  ring  gauge, 
made  Truly  circular,  is  placed  over  the  tread  and  touches  at 
any  point,  i;  will  not  be  more  than  Vs^  inch  away  from 
Th*'  trfad   at  any  other  point. 

P'lanK**  j:auges  made  as  shown  on  drawing  accompanying 
x\x*">^  speiifications  will  be  used  to  determine  the  maximum 
n.'i'l   lEiLimum  thickness  of  the  flanges  that  will  be  accepted. 
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The  flange  on  the  same  wheel  must  not  vary  more  than  3/32 
inch  in  thickness. 

The  Master  Car  Builders'  standard  tape  will  be  used  for 
measuring  the  circumference  of  wheels.  Wheels  will  not  be 
accepted  for  any  service  if  the  circumference  varies  more 
than  V4,  inch  from  the  nominal  circumference.  Wheels  will 
not  be  accepted  for  passenger  car  service  if  the  circumference 
varies  more  than  %  inch  from  the  nominal  circumference. 

The  body  of  the  wheel  must  be  free  from  blow  holes, 
slag,  etc.,  and  the  hubs  solid  and  free  from  drawing.  The 
tread  and  throat  must  be  smooth  and  free  from  chill  marks, 
wrinkles,  slag  and  sweat. 

The  fractures  of  the  wheels  broken  must  show  clean  grey 
iron  free  from  slag,  dirt,  honey-combing,  etc. 

The  depth  of  the  clear  white  iron  must  not  be  more  than 
%  inch,  nor  less  than  %  inch  in  the  middle  of  the  tread, 
nor  more  than  %  inch,  nor  less  than  %  inch  at  the  throat 
and  must  not  vary  more  than  ^  inch  in  depth  around  the 
tread  or  flange  in  the  same  wheel. 

For  each  51  wheels  or  fraction  thereof,  offered  for  inspec- 
tion or  from  each  day's  make,  if  less  than  51  wheels  are 
made  on  one  day,  one  wheel  will  be  selected  by  a  represent- 
ative of  the  Railway  Company  and  subjected  to  the  follow- 
ing test  for  strength: 

The  wheel  will  be  placed  flange  downward  upon  an  anvil 
block  weighing  not  less  than  1,700  pounds,  set  on  rubble 
masonry  2  feet  deep,  and  having  3  supports  not  more  than 
5  inches  wide,  for  the  flange  to  rest  upon.  It  shall  be 
struck  centrally  upon  the  hub  by  a  weight  of  140  pounds 
falling  from  a  height  of  12  feet.  The  minimum  number  of 
blows  which  each  size  wheel  must  stand  without  breaking 
into  two  or  more  pieces  is  shown  by  the  table  at  the  head 
of  these  specifications. 

If  the  wheel  tested  breaks  into  two  or  more  pieces  under 
the  test,  the  50  wheels  or  fraction  thereof  represented  by  it 
will  be  rejected.  If,  however,  the  wheel  should  stand  the 
test  the  50  wheels  or  fraction  thereof  represented  by  it  will 
be  accepted,  subject  to  the  return  of  all  wheels  that  are 
found  upon  boring  and  mounting  to  be  defective,  or  that  do 
not  conform  to  these  specifications. 

Claim  for  replacement  shall  be  made  on  the  following 
basis:  Bills  will  be  rendered  against  the  manufacturers  of 
the  wheels,  or  car  builders  (if  placed  under  by  such)  for 
the  difference  between  the  cost  of  the  new  wheel  delivered 
to  the  Railway  Company,  less  the  mileage  or  time  made  by 
the  wheel,  and  the  value  of  the  scrap  computed  on  the  basis 
of  the  agreed  valuation  per  gross  ton  for  same.  To  which 
will  be  added  50  cents  for  each  freight  wheel  and  75  cents 
for    each    passenger    wheel    for   the   labor   of   removing  •  and 
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replacement  of  all  failing  to  make  their  guaranieed  time  or 
mileage.  The  following  example  illustrates  the  method  of 
computing: 

Value  of  new  wheel,  say |8.00 

Value  of  scrap,  say 4.00 


Net  cost   14.00    for   75,000   miles,   or   5.7 

cents  per  1,000  miles. 

35,000  miles  shortage  at  5.7  cents  per  1,000  miles...: |1.99 

Add  for  labor  of  changing 75 
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Passenger  car  wheels  will  be  figured  on  the  basis  of  1,000 
miles.  Freight  car  wheels  will  be  figured  on  the  basis  of 
months.  No  fraction  of  month  or  1,000  miles  will  be  con- 
sidered. 

No  credit  will  be  allowed  manufacturers  for  wheels  that 
make  more  than  the  guaranteed  mileage  or  time. 

In  failure  of  wheels  to  make  the  guaranteed  mileage  or 
service  in  time,  each  wheel  will  be  considered  independently 
of  its  mate  on  the  same  axle  and  without  reference  to  its 
location  in  truck.  No  claim  for  failure  of  a  wheel  shall  be 
made  on  account  of  failure  of  its  mate,  nor  shall  claim  for 
failure  on  account  of  defect  of  any  wheel  bar  a  claim  for  fail- 
ure on  account,  of  similar  defect  of  its  mate,  or  other  wheels 
located  in  same  truck. 

Claim  for  failure  to  make  guaranteed  mileage  or  time 
service  will  be  made  and  prompt  settlement  required  when 
caused  by  any  of  the  following  defects: 

1.  Shelled  out,  if  due  to  quality  of  the  metal. 

2.  Comby. 

3.  Seams. 

4.  Worn  through  chill  or  worn  hollow. 

5.  Burst,  if  under  30  tons  pressure. 

6.  Broken  fiange,  when  not  caused  by  being  worn  thin  or 
derailment. 

7.  Cracked  plate. 

8.  Cracked  brackets. 

9.  Broken  in  pieces  if  not  due  to  wreck  or  derailment. 

No  failed  wheels  will  be  held  longer  than  one  week  for 
manufacturers'  inspection,  the  Railway  Company  reserving 
the  right  to  dispose  of  the  same  promptly  and  to  its  best 
advantage.  Manufacturers,  however,  will  be  given  facilities 
and  assistance  in  the  inspection  of  any  wheels  that  are 
awaiting  disposition  which  have  been  removed  for  defects 
chargeable  to  manufacturers  under  these  specifications. 


82  CAI^8. 

The  flange  on  the  same  wheel  must  not  vary  more  than  3/32 
inch  in  thickness. 

The  Master  Car  Builders'  standard  tape  will  be  used  for 
measuring  the  circumference  of  wheels.  Wheels  will  not  be 
accepted  for  any  service  if  the  circumference  varies  more 
than  ^  inch  from  the  nominal  circumference.  Wheels  will 
not  be  accepted  for  passenger  car  service  if  the  circumference 
varies  more  than  %  inch  from  the  nominal  circumference. 

The  body  of  the  wheel  must  be  free  from  blow  holes, 
slag,  etc.,  and  the  hubs  solid  and  free  from  drawing.  The 
tread  and  throat  must  be  smooth  and  free  from  chill  marks, 
wrinkles,  slag  and  sweat. 

The  fractures  of  the  wheels  broken  must  show  clean  grey 
iron  free  from  slag,  dirt,  honey-combing,  etc. 

The  depth  of  the  clear  white  iron  must  not  be  more  than 
%  inch,  nor  less  than  ^  inch  in  the  middle  of  the  tread, 
nor  more  than  %  inch,  nor  less  than  %  inch  at  the  throat 
and  must  not  vary  more  than  ^  inch  in  depth  around  the 
tread  or  flange  in  the  same  wheel. 

For  each  51  wheels  or  fraction  thereof,  offered  for  inspec- 
tion or  from  each  day's  make,  if  less  than  51  wheels  are 
made  on  one  day,  one  wheel  will  be  selected  by  a  represent- 
ative of  the  Railway  Company  and  subjected  to  the  follow- 
ing test  for  strength: 

The  wheel  will  be  placed  flange  downward  upon  an  anvil 
block  weighing  not  less  than  1,700  pounds,  set  on  rubble 
masonry  2  feet  deep,  and  having  3  supports  not  more  than 
5  inches  wide,  for  the  flange  to  rest  upon.  It  shall  be 
struck  centrally  upon  the  hub  by  a  weight  of  140  pounds 
falling  from  a  height  of  12  feet.  The  minimum  number  of 
blows  which  each  size  wheel  must  stand  without  breaking 
into  two  or  more  pieces  is  shown  by  the  table  at  the  head 
of  these  specifications. 

If  the  wheel  tested  breaks  into  two  or  more  pieces  under 
the  test,  the  50  wheels  or  fraction  thereof  represented  by  it 
will  be  rejected.  If,  however,  the  wheel  should  stand  the 
test  the  50  wheels  or  fraction  thereof  represented  by  it  will 
be  accepted,  subject  to  the  return  of  all  wheels  that  are 
found  upon  boring  and  mounting  to  be  defective,  or  that  do 
not  conform  to  these  specifications. 

Claim  for  replacement  shall  be  made  on  the  following 
basis:  Bills  will  be  rendered  against  the  manufacturers  of 
the  wheels,  or  car  builders  (if  placed  under  by  such)  for 
the  difference  between  the  cost  of  the  new  wheel  delivered 
to  the  Railway  Company,  less  the  mileage  or  time  made  by 
the  wheel,  and  the  value  of  the  scrap  computed  on  the  basis 
of  the  agreed  valuation  per  gross  ton  for  same.  To  which 
will  be  added  50  cents  for  each  freight  wheel  and  75  cents 
for    each    passenger   wheel    for   the   labor   of   removing  *  and 
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replacement  of  all  failing  to  make  their  guaraniee'd  time  or 
mileage.  The  following  example  illustrates  the  method  of 
computing: 

Value  of  new  wheel,  say |8.00 

Value  of  scrap,  say 4.00 


Net  cost  14.00    for   75,000    miles,   or   5.7 

cents  per  1,000  miles. 

35.000  miles  shortage  at  5.7  cents  per  1,000  miles...: $1.99 

Add  for  labor  of  changing 75 
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Passenger  car  wheels  will  be  figured  on  the  basis  of  1,000 
miles.  Freight  car  wheels  will  be  figured  on  the  basis  of 
months.  No  fraction  of  month  or  1,000  miles  will  be  con- 
sidered. 

No  credit  will  be  allowed  manufacturers  for  wheels  that 
make  more  than  the  guaranteed  mileage  or  time. 

In  failure  of  wheels  to  make  the  guaranteed  mileage  or 
service  in  time,  each  wheel  will  be  considered  independently 
of  its  mate  on  the  same  axle  and  without  reference  to  its 
location  in  truck.  No  claim  for  failure  of  a  wheel  shall  be 
made  on  account  of  failure  of  its  mate,  nor  shall  claim  for 
failure  on  account  of  defect  of  any  wheel  bar  a  claim  for  fail- 
ure on  account  of  similar  defect  of  its  mate,  or  other  wheels 
ixaied  in  same  truck. 

Claim  for  failure  to  make  guaranteed  mileage  or  time 
service  will  be  made  and  prompt  settlement  required  when 
c-aiised  by  any  of  the  following  defects: 

1.  Shelled  out,  if  due  to  quality  of  the  metal. 

-.  Comby. 

3.  Seams. 

4.  Worn   through   chill   or   worn   hollow. 
o.  Burst,  if  under  30  tons  pressure. 

0     Broken  flange,  when  not  caused  by  being  worn  thin  or 
derailment. 

7.    Cracked   plate. 

S.    Cracked  brackets. 

'3.    Broken  in  pieces  if  not  due  to  wreck  or  derailment. 

-N'o  failed  wheels  will  be  held  longer  than  one  week  for 
manufacturers'  inspection,  the  Railway  Company  reserving 
the  right  to  dispose  of  the  same  promptly  and  to  its  best 
advantage.  Manufacturers,  however,  will  be  given  facilities 
and  assistance  in  the  inspection  of  any  wheels  that  are 
awaiting  disposition  which  have  been  removed  for  defects: 
'•bargeable  to  manufacturers  under  these  specifications. 
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The  flange  on  the  same  wheel  must  not  vary  more  than  3/32 
inch  in  thickness. 

The  Master  Car  Builders'  standard  tape  will  be  used  for 
measuring  the  circumference  of  wheels.  Wheels  will  not  be 
accepted  for  any  service  if  the  circumference  varies  more 
than  V4,  inch  from  the  nominal  circumference.  Wheels  will 
not  be  accepted  for  passenger  car  service  if  the  circumference 
varies  more  than  %  inch  from  the  nominal  circumference. 

The  body  of  the  wheel  must  be  free  from  blow  holes, 
slag,  etc.,  and  the  hubs  solid  and  free  from  drawing.  The 
tread  and  throat  must  be  smooth  and  free  from  chill  marks, 
wrinkles,  slag  and  sweat. 

The  fractures  of  the  wheels  broken  must  show  clean  grey 
iron  free  from  slag,  dirt,  honey-combing,  etc. 

The  depth  of  the  clear  white  iron  must  not  be  more  than 
%  inch,  nor  less  than  ^  inch  in  the  middle  of  the  tread, 
nor  more  than  %  inch,  nor  less  than  %  inch  at  the  throat 
and  must  not  vary  more  than  ^  inch  in  depth  around  the 
tread  or  flange  in  the  same  wheel. 

For  each  51  wheels  or  fraction  thereof,  offered  for  inspec- 
tion or  from  each  day's  make,  if  less  than  51  wheels  are 
made  on  one  day,  one  wheel  will  be  selected  by  a  represent- 
ative of  the  Railway  Company  and  subjected  to  the  follow- 
ing test  for  strength: 

The  wheel  will  be  placed  flange  downward  upon  an  anvil 
block  weighing  not  less  than  1,700  pounds,  set  on  rubble 
masonry  2  feet  deep,  and  having  3  supports  not  more  than 
5  inches  wide,  for  the  flange  to  rest  upon.  It  shall  be 
struck  centrally  upon  the  hub  by  a  weight  of  140  pounds 
falling  from  a  height  of  12  feet.  The  minimum  number  of 
blows  which  each  size  wheel  must  stand  without  breaking 
into  two  or  more  pieces  is  shown  by  the  table  at  the  head 
of  these  specifications. 

If  the  wheel  tested  breaks  into  two  or  more  pieces  under 
the  test,  the  50  wheels  or  fraction  thereof  represented  by  it 
will  be  rejected.  If,  however,  the  wheel  should  stand  the 
test  the  50  wheels  or  fraction  thereof  represented  by  it  will 
be  accepted,  subject  to  the  return  of  all  wheels  that  are 
found  upon  boring  and  mounting  to  be  defective,  or  that  do 
not  conform  to  these  specifications. 

Claim  for  replacement  shall  be  made  on  the  following 
basis:  Bills  will  be  rendered  against  the  manufacturers  of 
the  wheels,  or  car  builders  (if  placed  under  by  such)  for 
the  difference  between  the  cost  of  the  new  wheel  delivered 
to  the  Railway  Company,  less  the  mileage  or  time  made  by 
the  wheel,  and  the  value  of  the  scrap  computed  on  the  basis 
of  the  agreed  valuation  per  gross  ton  for  same.  To  which 
will  be  added  50  cents  for  each  freight  wheel  and  75  cents 
for    each    passenger    wheel    for   the   labor   of   removing  *  and 
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replacement  of  all  failing  to  make  their  guaraniee'd  time  or 
mileage.  The  following  example  illustrates  the  method  of 
computing: 

Value  of  new  wheel,  say |8.00 

Value  of  scrap,  say 4.00 


Net  cost   14.00     for   75,000    miles,   or    5.7 

cents  per  1,000  miles. 

35.000  miles  shortage  at  5.7  cents  per  1,000  miles...: |1.99 

Add  for  labor  of  changing 75 


12.74 

Passenger  car  wheels  will  be  figured  on  the  basis  of  1,000 
miles.  Freight  car  wheels  will  be  figured  on  the  basis  of 
months.  No  fraction  of  month  or  1,000  miles  will  be  con- 
sidered. 

Xo  credit  will  be  allowed  manufacturers  for  wheels  that 
make  more  than  the  guaranteed  mileage  or  time. 

In  failure  of  wheels  to  make  the  guaranteed  mileage  or 
service  in  time,  each  wheel  will  be  considered  independently 
of  its  mate  on  the  same  axle  and  without  reference  to  its 
location  in  truck.  No  claim  for  failure  of  a  wheel  shall  be 
made  on  account  of  failure  of  its  mate,  nor  shall  claim  for 
I  failure  on  account  of  defect  of  any  wheel  bar  a  claim  for  fail- 
ure on  account  of  similar  defect  of  its  mate,  or  other  wheels 
located  in  same  truck. 

Claim  for  failure  to  make  guaranteed  mileage  or  time 
seniee  will  be  made  and  prompt  settlement  required  when 
caused  by  any  of  the  following  defects: 

1.  Shelled  out,  if  due  to  quality  of  the  metal. 

-.  Comby. 

3.  Seams. 

4.  Worn   through   chill   or   worn   hollow. 
o.  Burst,  if  under  30  tons  pressure. 

^.  Broken  flange,  when  not  caused  by  being  worn  thin  or 
'derailment. 

7.  Cracked   plate. 

8.  Cracked  brackets. 

i*.    Broken  in  pieces  if  not  due  to  wreck  or  derailment. 

\o  failed  wheels  will  be  held  longer  than  one  week  for 
manufacturers'  inspection,  the  Railway  Company  reserving 
the  right  to  dispose  of  the  same  promptly  and  to  its  best 
a/J vantage.  Manufacturers,  however,  will  be  given  facilities 
and  assistance  in  the  inspection  of  any  wheels  that  are 
anaiting  disposition  which  have  been  removed  for  defects 
chargeable  to  manufacturers  under  these  specifications. 
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The  flange  on  the  same  wheel  must  not  vary  more  than  3/32 
inch  in  thickness. 

The  Master  Car  Builders'  standard  tape  will  be  used  for 
measuring  the  circumference  of  wheels.  Wheels  will  not  be 
accepted  for  any  service  if  the  circumference  varies  more 
than  V4,  inch  from  the  nominal  circumference.  Wheels  will 
not  be  accepted  for  passenger  car  service  if  the  circumference 
varies  more  than  %  inch  from  the  nominal  circumference. 

The  body  of  the  wheel  must  be  free  from  blow  holes, 
slag,  etc.^  and  the  hubs  solid  and  free  from  drawing.  The 
tread  and  throat  must  be  smooth  and  free  from  chill  marks, 
wrinkles,  slag  and  sweat. 

The  fractures  of  the  wheels  broken  must  show  clean  grey 
iron  free  from  slag,  dirt,  honey-combing,  etc. 

The  depth  of  the  clear  white  iron  must  not  be  more  than 
%  inch,  nor  less  than  %  inch  in  the  middle  of  the  tread» 
nor  more  than  %  inch,  nor  less  than  %  inch  at  the  throat 
and  must  not  vary  more  than  ^  inch  in  depth  around  the 
tread  or  flange  in  the  same  wheel. 

For  each  51  wheels  or  fraction  thereof,  offered  for  inspec- 
tion or  from  each  day's  make,  if  less  than  51  wheels  are 
made  on  one  day,  one  wheel  will  be  selected  by  a  represent- 
ative of  the  Railway  Company  and  subjected  to  the  follow- 
ing test  for  strength: 

The  wheel  will  be  placed  flange  downward  upon  an  anvil 
block  weighing  not  less  than  1,700  pounds,  set  on  rubble 
masonry  2  feet  deep,  and  having  3  supports  not  more  than 
5  inches  wide,  for  the  flange  to  rest  upon.  It  shall  be 
struck  centrally  upon  the  hub  by  a  weight  of  140  pounds 
falling  from  a  height  of  12  feet.  The  minimum  number  of 
blows  which  each  size  wheel  must  stand  without  breaking 
into  two  or  more  pieces  is  shown  by  the  table  at  the  head 
of  these  specifications. 

If  the  wheel  tested  breaks  into  two  or  more  pieces  under 
the  test,  the  50  wheels  or  fraction  thereof  represented  by  it 
will  be  rejected.  If,  however,  the  wheel  should  stand  the 
test  the  50  wheels  or  fraction  thereof  represented  by  it  will 
be  accepted,  subject  to  the  return  of  all  wheels  that  are 
found  upon  boring  and  mounting  to  be  defective,  or  that  do 
not  conform  to  these  specifications. 

Claim  for  replacement  shall  be  made  on  the  following 
basis:  Bills  will  be  rendered  against  the  manufacturers  of 
the  wheels,  or  car  builders  (if  placed  under  by  such)  for 
the  difference  between  the  cost  of  the  new  wheel  delivered 
to  the  Railway  Company,  less  the  mileage  or  time  made  by 
the  wheel,  and  the  value  of  the  scrap  computed  on  the  basis 
of  the  agreed  valuation  per  gross  ton  for  same.  To  which 
will  be  added  50  cents  for  each  freight  wheel  and  75  cents 
for    each    passenger    wheel    for   the   labor   of   removing  •  and 
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replacement  of  all  failing  to  make  their  guaranieed  time  or 
mileage.  The  following  example  illustrates  the  method  of 
computing: 

Value  of  new  wheel,  say |8.00 

Value  of  scrap,  say 4.00 


Net  cost   14.00     for   75,000   miles,   or    5.7 

cents  per  1,000  miles. 

35.000  miles  shortage  at  5.7  cents  per  1,000  miles. . . : $1.99 

Add  for  labor  of  changing 75 
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Passenger  car  wheels  will  be  figured  on  the  basis  of  1,000 
miles.  Freight  car  wheels  will  be  figured  on  the  basis  of 
months.  No  fraction  of  month  or  1,000  miles  will  be  con- 
sidered. 

No  credit  will  be  allowed  manufacturers  for  wheels  that 
make  more  than  the  guaranteed  mileage  or  time. 

In  failure  of  wheels  to  make  the  guaranteed  mileage  or 
service  in  time,  each  wheel  will  be  considered  independently 
of  its  mate  on  the  same  axle  and  without  reference  to  its 
location  in  truck.  No  claim  for  failure  of  a  wheel  shall  be 
made  on  account  of  failure  of  its  mate,  nor  shall  claim  for 
failure  on  account  of  defect  of  any  wheel  bar  a  claim  for  fail- 
ure on  account  of  similar  defect  of  its  mate,  or  other  wheels 
ixated  in  same  truck. 

Claim  for  failure  to  make  guaranteed  mileage  or  time 
s't'nice  will  be  made  and  prompt  settlement  required  when 
t-aused  by  any  of  the  following  defects: 

1.  Shelled  out,  if  due  to  quality  of  the  metal. 

-.  Comby. 

3.  Seams. 

4.  Worn   through  chill  or  worn  hollow. 
3.  Burst,  if  under  30  tons  pressure. 

^.    Broken  flange,  when  not  caused  by  being  worn  thin  or 
derailment. 

7.  Cracked   plate. 

8.  Cracked  brackets. 

i*.     Broken  in  pieces  if  not  due  to  wreck  or  derailment. 

\o  failed  wheels  will  be  held  longer  than  one  week  for 
manufacturers'  inspection,  the  Railway  Company  reserving 
The  right  to  dispose  of  the  same  promptly  and  to  its  best 
advantage.  Manufacturers,  however,  will  be  given  facilities 
and  assistance  in  the  inspection  of  any  wheels  that  are 
anaiting  disposition  which  have  been  removed  for  defect? 
'-hargeable  to  manufacturers  under  these  specifications. 


84  CARS. 


THERMAL  TEST. 


From  each  day's  make  of  wheels,  one  will  be  selected  by 
the  representative  of  the  Railway  Company  and  subjected 
to   the   following   thermal   test: 

The  wheel  must  be  laid  flange  down  in  the  sand,  and  a 
channel  way  one  and  one-half  (1%)  inches  wide,  and  four 
(4)  inches  deep,  must  be  molded  with  green  sand  around 
the  wheel.  The  clean  tread  of  the  wheel  must  form  one 
side  of  this  channel  way,  and  the  clean  flange  must  form 
as  much  of  the  bottom  as  its  width  will  cover.  The  channel 
way  must  then  be  flUed  to  the  top  with  molten  cast  iron, 
which  must  be  hot  enough  when  poured,  so  that  the  ring 
which  is  formed  when  the  metal  Is  cold  shall  be  solid  or 
free  from  wrinkles  or  layers.  The  time  when  the  pouring 
ceases  must  be  noted,  and  two  minutes  later  an  examination 
of  the  wheel  must  be  made.  If  the  wheel  is  found  broken 
in  pieces,  or  if  any  crack  in  the  plate  extends  through  the 
tread,  the  wheels  represented  by  the  tests  will  be  rejected. 

Wheels  will  be  inspected  and  tested  at  the  works  where 
they  are  made.  The  manufacturers  must  notify  the  prop.?r 
oflacial  of  the  Railway  Company  at  least  two  days  before 
the  wheels  will  be  ready  for  inspection  and  must  furnish, 
free  of  cost,  test  wheels,  testing  apparatus  and  assistance 
necessary  to  make  satisfactory  inspection  and  tests.  If  the 
Engineer  of  Tests  prefers  to  test  and  inspect  the  wheels 
after  they  reach  their  destination,  the  manufacturer  will  be 
notified  to  ship  them  with  the  understanding  that  if  they 
fail  to  meet  the  requirements  of  these  specifications,  they 
will  be  rejected  and  returned  at  the  expense  of  the  manu- 
facturers. 

The  following  standard  terms  and  gauging 
points  for  wheels  and  track  have  been  adopted  by 
the  Master  Car  Builders'  Association: 

1.— Track  rails  are  the  two  main  rails  forming 
the  track. 

2.— Gauge  of  Track  is  the  shortest  distance  be- 
tween the  heads  of  track  rails. 

3.— Base  Line,  for  wheel  gauges,  is  a  line  parallel 
to  the  axis  of  the  wheels  drawn  through  the  point 
of  intersection  of  tread  with  a  line  perpendicular 
to  the  axis,  and  passing  through  the  center  of  ttie 
throat  curve. 
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4.— Inside  Gauge  of  Flanges  is  the  distance  be- 
tween backs  of  flanges  of  a  pair  of  mounted  wheels 
measured  on  a  line  parallel  to  the  base  line,  but  %, 
inch  nearer  to  the  axis  of  the  wheels. 

5.— Gauge  of  Wheels  is  the  distance  between  the 
outside  faces  of  flanges  of  a  pair  of  mounted 
wheels  measured  on  a  line  parallel  to  the  base  line, 
but  ^Vc4  iiich  farther  from  the  axis  of  the 
wheels. 

Rg.  54 
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masffu  t  ar  builders'  standard  wheel  tread  and  flange. 

^'.-Thickness  of  Flange  is  the  distance  measured 
parallel  to  the  base  line  between  two  lines  perpen- 
•li'ular  thereto,  one  drawn  through  the  point  of 
Jiieasurement  of  ''inside  gauge  of  flanges,"  and  tlie 
"tlier  drawn  through  the  point  of  measurement  of 
"irau<i:e  of  wheels." 

".-Width  of  Tread  is  the  distance  measured 
!;arallel  to  the  base  line  from  a  line  perpendicular 
tiieroto,  drawn  through  the  point  of  measurement 
"^  "gauge  of  wheels"  to  the  outer  edge  of  tread. 

^-(iiec-k  Gauge  Distance  is  the  distance 
"'oasured  parallel  to  the  base  line  between  two 
lines  perjK^ndicular  thereto,  one  drawn  through  the 
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THERMAL  TEST. 


From  each  day's  make  of  wheels,  one  will  be  selected  by 
the  representative  of  the  Railway  Company  and  subjected 
to   the   following   thermal    test: 

The  wheel  must  be  laid  flange  down  in  the  sand,  and  a 
channel  way  one  and  one-half  (1^)  inches  wide,  and  four 
(4)  inches  deep,  must  be  molded  with  green  sand  around 
the  wheel.  The  clean  tread  of  the  wheel  must  form  one 
side  of  this  channel  way,  and  the  clean  flange  must  form 
as  much  of  the  bottom  as  its  width  will  cover.  The  channel 
way  must  then  be  filled  to  the  top  with  molten  cast  iron, 
which  must  be  hot  enough  when  poured,  so  that  the  ring 
which  is  formed  when  the  metal  Is  cold  shall  be  solid  or 
free  from  wrinkles  or  layers.  The  time  when  the  pouring 
ceases  must  be  noted,  and  two  minutes  later  an  examination 
of  the  wheel  must  be  made.  If  the  wheel  is  found  broken 
in  pieces,  or  if  any  crack  in  the  plate  extends  through  the 
tread,  the  wheels  represented  by  the  tests  will  be  rejected. 

Wheels  will  be  inspected  and  tested  at  the  works  where 
they  are  made.  The  manufacturers  must  notify  the  prop»?r 
oflacial  of  the  Railway  Company  at  least  two  days  before 
the  wheels  will  be  ready  for  inspection  and  must  furnish, 
free  of  cost,  test  wheels,  testing  apparatus  and  assistance 
necessary  to  make  satisfactory  inspection  and  tests.  If  the 
Engineer  of  Tests  prefers  to  test  and  inspect  the  wheels 
after  they  reach  their  destination,  the  manufacturer  will  be 
notified  to  ship  them  with  the  understanding  that  if  they 
fail  to  meet  the  requirements  of  these  specifications,  they 
will  be  rejected  and  returned  at  the  expense  of  the  manu- 
facturers. 

The  following  standard  terms  and  gauging 
points  for  wheels  and  track  have  been  adopted  by 
the  Master  Car  Builders '  Association : 

1.— Track  rails  are  the  two  main  rails  forming 
the  track. 

2.— Gauge  of  Track  is  the  shortest  distance  ba- 
tween  the  heads  of  track  rails. 

3.— Base  Line,  for  wheel  gauges,  is  a  line  parallel 
to  the  axis  of  the  wheels  drawn  through  the  point 
of  intersection  of  tread  with  a  line  perpendicular 
to  the  axis,  and  passing  through  the  center  of  ttie 
throat  curve. 
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4.— Inside  Gauge  of  Flanges  is  the  distance  be- 
tween backs  of  flanges  of  a  pair  of  mounted  wheels 
measured  on  a  line  parallel  to  the  base  line,  but  ^4 
inch  nearer  to  the  axis  of  the  wheels. 

5.— Gauge  of  Wheels  is  the  distance  between  the 
outside  faces  of  flanges  of  a  pair  of  mounted 
wheels  measured  on  a  line  parallel  to  the  base  line, 
but  ^Vc4  inch  farther  from  the  axis  of  the 
wheels. 
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^f^>rKu  <  AR  builders'  standard  wheel  tread  axd  flange. 


''.-Thickness  of  Flange  is  the  distance  measured 
I'arallel  to  the  base  line  between  two  lines  perpen- 
''"•ular  thereto,  one  drawn  through  the  point  of 
J'Hasiirement  of  ''inside  gauge  of  flanges,"  and  the 
"tlier  drawn  through  the  point  of  measurement  of 
"irau^re  of  wheels." 

'.  —  Width  of  Tread  is  the  distance  measured 
I  arallel  to  the  base  line  from  a  line  perpendicular 
t/ieretc),  drawn  through  the  point  of  measurement 
'•!'  ''gauge  of  wheels"  to  the  outer  edge  of  tread. 

^.  — (iiK-k  Gauge  Distance  is  the  distance 
I?:f'a^ured  parallel  to  the  base  line  between  two 
iines  |>eri)endicular  thereto,  one  drawn  through  the 
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point  of  measurement  of  *4nside  gauge  of  flanges" 
on  either  wheel,  and  the  other  drawn  through  point 


Fig.  55 


Fig.  56 


1 

i  i 

1     \ 

1 
t 
u 

1 7- 

— if— 

J 

n 


STANDARD    33-IN.    WHEEL. 


STANDARD  36-IN.  WHEEL. 


ot*  measurement  of  ** gauge  of  wheels"  on  mate 
wheel. 
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9. — Over  all  Gauge  is  the  distance  parallel  to 
base  line  from  outer  edge  of  one  wheel  to  the  outer 
edge  of  mate  wheel. ^ 

The  above  mentioned  wheel  gauge  distances  are 
either  directly  or  by  inference  as  follows : 

Inside  gauge  of  flanges 4  feet  5%  inches. 

Gauge    of    wheels 4     "      8% 

Thickness    of    flange 1% 

Width   of  tread 4^6      " 

Check    gauge    distance .4     "      6%      " 

Over    all    gauge 5     **     4%      " 

Fig.  57 
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.^   riirures   indicating  the  years  must  be  changed  annually 
~o  That  10  years'  record  will  be  shown  on  each  wheel. 

CAST    WHEEL   RECORD    BRAND. 


TlH'se  teniis  and  gauging  points  are  illustrated 
:,  tlu'  iU'companying  chart,  Figure  59,  which  also 
:]ows  the  standard  reference,  check  and  guard  rail 
iiutres. 

Tli('   following  drawing,  Figure  60,  illustrates 
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Fig.     52 


MC  or  ire's   star   grain  door. 
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**Under  repeated  stresses  the  aggregate  elastic  extensions 
may  reach  a  total  distance  of  three  miles.  From  this  point  of 
view,  the  question  of  demanding  a  few  hundredths  of  an  inch 
elongation,  more  or  less,  in  the  specifications,  is  not  a  very 
impressive  affair. 

"Here  is  a  piece  of  a  wrought  iron  axle,  taken  from  the 
inner  end  of  the  journal.  It  contains  a  crack  in  process  of 
development.  Examination  with  a  pocket-magnifier  will  show 
a  fine,  slightly  wavy  crack  at  the  fillet  on  the  lower  section 
of  the  piece,  which  was  the  inner  end  of  the  journal.  This 
crack  has  penetrated  to  a  depth  of  three  hundredths  to  five 
hundredths  of  an  inch  below  the  surface.  It  is  a  progressive 
fracture  in  its  early  stages  of  development.  Inasmuch  as  this 
type  of  fracture  frequently  reaches  a  considerable  depth  before 
the  journal  finally  breaks  off,  it  is  taken  to  signify  that  occa- 
sional stresses  of  exceptional  severity  are  received,  much 
above  the  usual  load  on  the  journal.  If  the  magnitude  of  the 
stress  was  constant  and  maintained  at  its  maximum  value,  a 
few  hundred  rotations  of  the  axle,  after  a  crack  had  begun  to 
develop,  would  terminate  in  the  complete  destruction  of  the 
journal. 

"This  approach  to  the  limit  of  endurance  of  the  axle  is  not 
characterized  by  any  change  in  its  outward  appearance,  nor  by 
any  change  in  the  structure  of  the  metal  which  has  been 
detected,  by  means  of  which  impending  rupture  may  be  recog- 
nized. Such  knowledge  depends  upon  previously  obtained 
data  concerning  the  tensile  properties  of  the  metal  and  experi- 
mental research  upon  the  effect  of  repeated  stresses  similar  to 
those  which  are  received  in  service.  An  examination  ot  the 
micro-structure  of  the  metal  of  this  axle  showed  a  well-defined 
cellular  network,  across  which  the  crack  traversed.  The  direc- 
tion of  its  course  and  position  with  reference  to  the  meshes 
was  apparently  uninfiuenced  by  the  micro-structure. 

"The  micro-structure  of  other  material  has  also  been  exam- 
ined after  long  continued  stresses,  which  had  ended  in  the 
complete  rupture  of  the  metal. 

"No  change  in  the  micro-structure  was  detected  in  that  part 
of  a  steel  shaft  which  had  endured  150,000,000  repetitions  of 
load  under  the  maximum  stress,  which  had  ruptured  the  shaft, 
and  other  portions  near  the  neutral  axis,  where  practically  no 
straining  of  the  metal  had  occurred.  These  remarks  refer  to 
the  results  of  repeated  stresses  in  the  vicinity  of  the  elastic 
limit  of  the  steel,  which  have  been  found  competent  to  cause 
rupture  without  appreciable  elongation  of  the  metal.  Axle 
fractures  generally  belong  to  this  class,  in  which  rupture  is 
accomplished  in  all  grades  of  metal,  irrespective  of  their  prim- 
itive toughness,  with  little  or  no  elongation.  It  seems  para- 
doxical that  the  ability  of  the  metal  to  stretch  may  be  dis- 
troyed  without  calling  that  property  into  action.    Such,  how- 
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ever,  is  the  result  of  repeated  alternate  stresses  whicli 
approach  in  magnitude  the  elastic  limit  of  the  metal.  Lower- 
ing the  stress  prolongs  the  life  of  the  material,  and  it  seems 
reasonable  to  suppose  that  certain  loads  might  be  repeated 
indefinitely  without  causing  rupture.  If,  on  the  other  hand, 
the  metal  is  overstrained  by  a  load  which  causes  permanent 
set,  the  place  of  ultimate  rupture  may  be  localized.  This  la 
seen  in  the  fractures  of  coupling  links." 

The  following  are  practical  specifications  for 

iron  and  steel  axles: 

SPECIFICATIONS    FOR    CAR    AXLES. 
IRON  AXLES. 

Iron  axles  must  be  made  from  No.  1  wrought  iron  scrap. 

If  made  entirely  under  the  hammer,  the  slabs  or  "shingles'* 
must  be  cut  in  two  pieces  near  the  center,  folded  together, 
reheated  and  drawn  out  into  a  slab  a  second  time  before  piling 
for  the  axle.  The  slabs  must  be  of  such  size  that  a  pile  of 
three  slabs  is  required  to  make  one  axle. 

If  made  partly  by  rolling  and  partly  under  the  hammer,  the 
rolled  bars  must  be  over  one  inch  thick  when  piled  for  the 
axle. 

Each  iron  axle  must  be  plainly  stamped  on  one  end  with 
the  word  "iron."  The  maker's  name  or  initials  and  the  mark 
of  the  hammerman  who  makes  it  must  also  be  stamped  upon 
each  axle. 

Iron  axles  when  offered  for  inspection  must  be  piled  in 
lots  of  101  in  such  a  manner  that  each  axle  may  be  examined 
by  the  inspector. 

For  each  100  iron  axles,  or  fraction  thereof,  ordered,  one 
additional  axle  must  be  furnished  for  test.  This  axle  will  be 
selected  at  random  from  the  pile  by  a  representative  of  the  rail- 
way company  and  subjected  to  the  prescribed  drop  test  for  iron 
axles.  If  it  stands  the  test  the  100  it  represents  will  be 
inspected  and  only  those  accepted  that  are  made  in  a  work- 
manlike manner  and  are  free  from  defects  of  all  kinds. 

Iron  axles  4 14"  in  diameter  at  the  center  must  stand,  with- 
out fracture,  5  blows  of  a  1,640  pound  weight  falling  16  feet 
and  striking  the  center  of  the  axle  midway  between  iron 
supports  three  feet  apart;  the  axle  to  be  turned  over  after 
each  blow.  The  height  of  the  drop  test  to  be  increased  one 
foot  for  every  %  inch  increase  in  the  diameter  of  the  axle  at 
the  center  above  4^  inches. 

STEEL   AXLES. 

steel  axles  must  be  made  of  open  hearth  steel. 
As  many  steel  axles  as  possible  must  be  made  from  each 
melt 
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The  results  of  the  chemical  analyses,  made  at  the  steel 
works,  of  the  melts  used  to  fill  the  orders  must  be  furnished 
the  inspector  when  requested. 

EL^h  steel  axle  must  be  plainly  stamped  on  one  end  with 
the  word  "Steel."  The  maker's  name,  or  initials,  the  number 
of  the  melt  from  which  it  was  made  and  the  mark  of  the 
hammerman  who  made  it  must  also  be  stamped  on  each  axle. 

Steel  axles  when  offered  for  inspection  must  be  piled 
according  to  melts  so  that  all  the  allies  from  each  melt  are 
piled  together. 

From  every  melt  used  to  fill  an  order  for  steel  axles  one 
axle  will  be  selected  at  random  by  a  representative  of  the 
railway  company  and  subjected  to  the  prescribed  drop  test 
for  steel  axles.  If  this  axle  stands  the  test  all  the  axles  from 
the  heat  it  represents  will  be  inspected  and  only  those  accep- 
ted that  are  free  from  surface  defects  of  all  kinds. 

Steel  axles  4^  inches  in  diameter  at  the  center  must  stand 
without  fracture,  5  blows  of  a  1,640  pound  weight  falling  23 
feet  and  striking  the  center  of  the  axle  midway  between 
iron  supports  three  feet  apart;  the  axle  to  be  turned  over  after 
each  blow.  The  height  of  the  drop  to  be  increased  one  foot 
for  every  %  inch  increase  in  the  diameter  of  the  axle  at  the 
center  above  4^  inches. 

ALL   AXLES. 

All  axles  must  conform  to  the  dimensions  shown. 

All  axles  must  be  cut  to  exact  length  and  be  centered  with 
60  degree  centers. 

All  finished  axles  must  not  show  cracks,  unwelded  seams  or 
defects  of  any  kind. 

All  axles  will  be  inspected  and  tested  at  the  works  where 
they  are  made.  The  manufacturer  must  notify  the  proper 
oflBcial  of  the  Railway  Company  at  least  two  days  before  the 
axles  will  be  ready  for  inspection  and  must  furnish,  free  of 
cost,  test  axles,  testing  apparatus  and  assistance  necessary  to 
make  satisfactory  inspection  and  tests.  If  the  proper  oflBcial 
prefers  to  test  and  inspect  axles  after  they  reach  their 
destination,  the  manufacturer  will  be  notified  to  ship  them 
with  the  understanding  that  if  they  fail  to  meet  the  require- 
ments of  these  specifications  they  will  be  rejected  and  returned 
at  the  expense  of  the  manufacturer. 

The  specifications  for  iron  and  steel  axles  recom- 
mended by  the  Master  Car  Builders'  Association 
are  as  follows: 

1.  All  axles  must  conform  in  shape  and  size  to  the  dimen- 
sions shown  in  the  blue  prints  which  will  be  furnished  by 
0>*  R.  R.  Company. 
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2.  All  axles  must  be  cut  off  and  faced  to  exact  lengths,  and 
to  be  centered  with  60  degree  centers  in  the  manner  indicated 
in  blue  prints,  so  as  to  prevent  lathe  centers  from  bottoming. 
Axles  must  be  made  of  double-work  fagoted  scrap,  16  per  cent, 
of  new  bar  iron  worked  into  the  center  of  the  axles  being 
allowed  if  desired.  Axles  must  be  well  hammered  and  free 
from  any  clearly  defined  open  seams.  They  must  finish  in  the 
lathe  with  journal  free  from  flaws  in  the  shape  of  holes,  pieces 
shelled  out,  or  open  seams  large  enough,  so  that  with  a  knife 
blade  scale  or  dirt  can  be  removed  from  such  seams  or  open 
seams  showing  a  clear  opening  of  one  thirty-second  inch  or 
over,  and  being  more  than  1  inch  long.  The  maker's  name 
or  initials  must  be  stamped  plainly  on  each  axle. 

3.  All  axles  are  to  be  inspected  and  tested  at  the  works 

where   they    are   made.     The  shall   be   notified   when 

they  are  ready  for  inspection.  Under  no  circumstances  shall 
car  axles  be  shipped  from  the  works  where  they  are  made 
until  they  have  been  tested,  inspected  and  accepted  by  a 
proper  representative  of  the  company. 

4.*  For  each  one  hundred  axles  or  fraction  thereof  ordered, 
one  additional  axle  must  be  furnished  for  test.  This  axle 
will  be  selected  at  random  from  the  pile,  and  subjected  to  the 
prescribed  drop  test  for  iron  axles  of  its  class.  If  it  stands 
the  test  the  one  hundred  axles  or  fractional  part  thereof 
that  it  represents,  will  be  inspected,  and  only  those  accepted 
that  are  made  in  a  workmanlike  manner  and  are  free  from 
defects  mentioned  in  these  specifications.  All  axles  received 
are  subject  to  rejection  if  they  do  not  finish  in  the  lathe  in 
accordance  with  the  requirements  herein  given.  The  manu- 
facturer must  furnish,  free  of  charge,  the  axles  that  are  to 
be  tested,  the  testing  apparatus,  and  the  assistance  necessary 
to  enable  the  inspector  to  make  a  satisfactory  inspection  and 
test.  Axles  will  not  be  accepted  if  the  diameters  fall  below 
the  dimensions  for  forged  sizes  given  in  the  blue  prints,  or 
if  exceeding  those  dimensions  by  more  than  %  inch.  Car 
axles  in  the  rough  must  not  have  less  than  the  prescribed  min- 
imum weight,  nor  more  than  the  prescribed  maximum  weight 
for  axles  of  their  class. 

AXLE   DROP    TEST. 

5.  All  axles  will  be  tested  physically  by  drop  test.  The 
testing  machine  must  conform  in  its  essential  parts  to  the 
drawings  adopted  by  the  Master  Car  Builders*  Association. 
These  essential  parts  are:  The  points  of  supports  on  which 
the  axle  rests  during  tests  must  be  three  (3)  feet  apart  from 
center  to  center;  the  tup  must  weigh  1,640  pounds;  the  anvil 
which  is  supported  on  springs,  must  weigh  17,500  pounds; 
it  must  be  free  to  move  in  a  vertical  direction;  the  springs 
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upon  which  it  rests  must  be  twelve  in  number,  of  the  kind 
described  on  drawing,  and  the  radius  of  the  supports  and  of 
the  striking  face  on  the  tup  in  the  direction  of  the  axis  of 
the  axle  must  be  five  (5)  inches.  When  an  axle  is  tested  it 
must  be  so  placed  in  the  machine  that  the  tup  will  strike  it 
midway  between  the  ends,  and  it  must  be  turned  over  after 
the  first  and  third  blows,  and  when  required  after  the  fifth 
blow.  After  the  first  blow  the  deflection  of  the  axle  under 
test  will  be  measured  in  the  manner  specified  below. 

6.  It  is  desired  that  the  axles  when  tested  as  specified 
above  sha,ll  stand  the  number  of  blows  at  the  heights  specified 
in  the  following  table  without  rupture,  and  without  exceed- 
ing, as  the  result  of  the  first  blow,  the  deflection^  given. 

Height  of 
Axle.  No.  Blows.  Drop.     Deflection. 

M.  C.  B.,  4%  by  8  inch  journals. ...         5        21^^  ft.         7%  in. 

M.  C.  B.,  5  by  9  inch  journals 5         29  ft.  6Vi«  in. 

M.  C.  B.,  51^  by  10  inch  journals. . .         5        36  ft.  sy^e  in. 

7.  Axles  will  be  considered  as  having  failed  on  drop  test 
and  will  be  rejected  if  they  rupture  or  fracture  in  any  way, 
or  if  the  deflection  resulting  from  the  first  blow  exceeds  the 
following: 

M.  C.  B.  axle,  4^4  by  8  inch  journals 8%  inches. 

M.  C.  B.  axle,  5  by  9  inch  journals   S'/y^  inches. 

M.  C.  B.  axle,  5%  by  10  inch  journals 67i«  inches. 

In  order  to  measure  the  deflection,  prepare  a  straightedge 
as  long  as  the  axle  by  reinforcing  it  on  one  side,  equally  at 
each  end,  so  that  when  it  is  laid  on  the  axles  the  reinforced 
parts  will  rest  on  the  collars  of  the  axle,  and  the  balance  of 
the  straightedge  not  touch  the  axle  at  any  place.  Next  place 
the  axle  in  position  for  test,  lay  the  straightedge  on  it,  and 
measure  the  distance  from  the  straightedge  to  the  axle  at 
the  middle  point  of  the  latter.  Then,  after  the  flrst  blow, 
place  the  straightedge  on  the  now  bent  axle  in  the  same  man- 
ner as  before,  and  measure  the  distance  from  it  to  that  side 
of  the  axle  next  to  the  straightedge  at  the  point  farthest  away 
from  the  latter.  The  difference  of  the  two  measurements  is 
the  deflection. 

SPECIFICATIONS    FOR    STEEL    AXLES. 

1.  Axles  will  be  ordered  not  less  than  100  on  one  order.  All 
axles  must  be  made  and  flnished  in  a  workmanlike  manner, 
and  must  be  free  from  cracks,  or  seams,  or  flaws  which  can  be 
detected  by  the  eye.  All  parts  must  be  rough  turned,  except 
on  point  "A"  on  diagram. 
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2.  All  axles  must  be  made  of  steel,  and  the  material 
desired  have  the  following  composition: 

Carbon   * 0.40  per  cent. 

Manganese,  not  above  0.50  per  cent. 

Silicon  0.05  per  cent. 

Phosphorus,  not  above 0.05  per  cent. 

Sulphur,  not  above  0.04  per  cent. 

3.  All  axles  must  conform  in  sizes,  shapes  and  limiting 
weights  to  the  requirements  given  on  the  order  or  print  sent 
with  it.  The  rough  turning  must  be  done  with  a  tool  so 
shaped  as  to  leave  the  surface  free  from  ridges;  and  in  center- 
ing them  60-degree  centers  must  be  used  with  proper  clearance 
for  lathe  centers.  All  axles  must  be  legibly  stamped  when 
offered  for  test,  on  the  unfinished  portion,  "A"  on  diagram 
with  the  blow  or  heat  number  and  the  date,  and  on  the 
cylindrical  portion  at  center  they  must  be  stamped  with  the 
name  of  the  maKer. 

Portions  marked  "J."  to  he  unflniahed  and  to  have  stamped 
upon  euher  of  them  blow  number  and  date. 
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4.     Manufacturers  must  notify 


when  they  are  ready 


to  ship  not  less  than  100  axles;  must  have  all  the  axles  made 
from  each  heat,  and  no  others  in  a  pile  by  themselves;  must 
furnish  the  testing  machine  referred  to  in  Section  6,  and  the 
proper  appliances  for  checking  the  dimensions  and  weights; 
must  have  a  car  or  cars  ready  to  receive  shipment;  must 
furnish  the  labor  and  power  necessary  to  enable  the  inspector 
to  promptly  inspect  and  test;  and  ship  or  store  the  axles 
when  tests  are  finished.  Axles  which,  when  offered  for  test, 
are  so  rusty  as  to  hide  defects  will  not  be  considered. 

5.  A  shipment  of  axles  being  ready  for  test,  the  inspector 
will  first  make  a  list  of  the  heat  numbers  in  the  various  piles 
of  axles  offered,  and  the  number  of  axles  bearing  the  same  heat 
number  in  each  pile.  If  he  finds  in  any  pile  axles  bearing 
different  heat  numbers  he  must,  before  going  further,  have 
the  pile  rearranged,  so  that  only  those  axles  having  the  same 
heat  number  will  be  in  the  same  pile.    Also,  if  he  finds  in  any 
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pile  any  axles  having  evidence  of  changed  or  defaced  heat 
numbers,  or  any  axles  having  heat  numbers  not  clearly  legi- 
ble, or  any  bearing  heat  numbers  previously  rejected,  he  will 
exclude  such  axles  from  further  consideration.  He  will  then 
examine  the  axles  in  each  pile  or  heat,  as  to  workmanship  and 
defects  visible  to  the  eye,  and  as  to  whether  they  conform 
to  dimensions  and  directions  on  the  order,  or  tracing,  or  in 
these  specifications.  All  axles  not  satisfactory  in  these  respects 
must  be  laid  aside  and  will  not  be  further  considered.  This 
being  done,  if  less  than  thirty  axles  in  any  heat  are  left,  he 
will  refuse  to  consider  that  heat  further.  If  in  this  inspec- 
tion defects  are  found  which  the  manufacturer  can  remedy 
while  the  inspector  is  at  the  works,  he  may  allow  such 
defects  to  be  cured  and  may  count  the  axles  which  are  success- 
fully treated  in  this  way  as  a  part  of  the  thirty  above  men- 
tioned. Not  less  than  thirty  axles  from  any  one  heat  having 
passed  the  foregoing  inspection,  the  inspector  will  select  from 
each  pile  or  heat,  one  axle  at  random,  and  subject  it  to  the 
physical  test  prescribed  for  such  axles  as  may  be  under  con- 
sideraticn.  If  the  test  axle  fails  to  fill  the  physical  require- 
ments, all  the  axles  from  that  h  )at  of  steel  will  be  regarded  as 
rejected,  and  none  of  them  will  at  any  time  be  considered 
again.  If  the  test  axle  passes  physical  test,  the  inspector  will 
draw  a  straight  line  parallel  with  the  axis  of  this  test  axle 
ten  (10)  inches  long,  starting  from  one  end  of  it,  and  prick- 
punch  this  line  at  several  points.  He  will  then  have  a  piece 
about  six  (6)  inches  long  cut  off  from  the  same  axle,  so  as 
to  leave  some  of  the  prick-punch  marks  on  each  piece  of  the 
axle.    The  6-inch  piece  must  be  sent  at  once,  properly  tagged 

to  .     The  piles  of  axles  which   have  passsd   physical 

test  will  be  allowed  to  remain  as  the  inspector  leaves  them, 
until  the  results  of  the  chemical  test  are  known.  The  6-inch 
piece  being  received  at  the  laboratory,  a  line  will  be  drawn 
from  the  prick-punch  line  above  described,  through  the  center 
of  the  axle  across  the  cut-off  end,  and  a  prick-punch  mark 
made  on  this  last  line,  40  per  cent  of  the  distance  from  the 
center  to  the  circumference  of  the  axle.  Borings  for  analysis 
will  be  taken  by  means  of  a  %  inch  diameter  drill,  acting 
parallel  to  the  axis  of  the  axle,  and  starting  with  its  center 
in  the  last  described  prick-punch  mark.  The  borings  will  be 
analyzed  in  accordance  with  standard  methods,  and  the  results 
of  analysis  will  be  communicated  to  the  inspector,  who  will 
at  once  proceed  to  the  works,  and  reject  or  accept  and  ship, 
or  mark  and  store,  as  the  case  may  be,  the  axles  in  question. 
If  the  analysis  of  any  test  axle  shows  that  the  steel  does  not 
meet  the  chemical  requirements,  all  of  the  axles  of  that  heat 
will  be  regarded  as  rejected,  and  none  of  them  will  at  any 
time  be  considered  again.  If  the  analysis  of  any  tefit  axle  shows 
that  the  steel  meets  the  chemical  requirements,  all  of  the  axles 
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of  that  heat  which  have  passed  inspection  and  physical  test 
will  be  regarded  as  accepted.  The  inspector  will  proceed  to 
load  and  ship  from  the  accepted  axles  as  many  as  may  be 
required  to  fill  the  order.  If,  as  the  result  of  inspection  and 
the  physical  and  chemical  tests,  more  axles  are  accepted  than 
the  order  calls  for,  such  accepted  axles  in  excess  will  be 
stamped  by  the  inspector  with  his  own  name,  and  will  then 
be  piled  and  allowed  to  remain  at  the  works,  subject  to 
further  orders  from  the  purchasing  agent.  On  receipt  of 
further  orders,  axles  once  accepted  will,  of  course,  not  be 
subject  to  further  test,  but  in  no  case  will  even  accepted  axles 
be  loaded  and  shipped  except  in  the  presence  of  the  inspector. 
In  all  cases  the  inspector  will  keep  an  accurate  record  of  the 
heat  numbers,  of  the  number  of  axles  in  each  heat  which  are 
rejected,  or  stored,  and  will  transmit  this  information  with 
each  report. 

6.  All  axles  will  be  tested  physically  by  drop  test.  The 
testing  machine  must  conform  in  its  essential  parts  to  the  draw- 
ings adopted  by  the  Master  Car  Builders'  Association.  These 
essential  parts  are:  The  points  of  supports  on  which  the  axle 
rests  during  tests  must  be  three  feet  apart  from  center  to  center; 
the  tup  must  weigh  1,640  pouncs;  the  anvil,  which  is  sup- 
ported on  springs,  must  weigh  17,500  pounds;  it  must  be  free 
to  move  in  a  vertical  direction;  the  springs  upon  which  it 
rests  must  be  twelve  in  number,  of  the  kind  described  on 
drawing;  and  the  radius  of  supports  and  of  the  striking  face 
on  the  tup  in  the  direction  of  the  axis  of  the  axle  must  be 
five  (5)  inches.  When  an  axle  is  tested  it  must  be  so  placed 
in  the  machine  that  the  tup  will  strike  it  midway  between  the 
ends,  and  it  must  be  turned  over  after  the  first  and  third 
blows,  and  when  required,  after  the  fifth  blow.  After  the 
first  blow,  the  deflection  of  the  axle  under  test  will  be  meas- 
ured in  the  manner  specified  below. 

7.  It  is  desired  that  the  axles,  when  tested  under  the 
drop  test  as  specified  above,  shall  stand  the  number  of  blows 
at  the  height  specified  in  the  following  table  without  rupture 
and  without  exceeding  as  the  result  of  the  first  blow  the  deflec- 
tions given: 

Height  of 
Axle.  No.  Blows.     Drop.       Deflection. 

M.  C.  B.  4M  by  8  inch  journals 

for  60,000-pound   cars    5         34  feet         7  inches 

M.  C.   B.   5   by   9   inch  journals 

for  80.000  pound  cars   5         43  feet         5%  inches 

M  C.  B.  5^  by  10  inch  journals 
for  100,000-pound   cars    7         43  feet         4  inches 

8.     Axles  will  be  considered  as  having  failed  on  physical 
test  and  will  be  rejected  if  they  rupture  or  fracture  in  any  way. 
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or  if  the  deflection  resulting  from  the  first  blow  exceeds  the 
following: 

M.  C.  B.  axle,  4%  by  8  inch  journals  7%  inches 

M.  C.  B.  axle,  5  by  9  inch  journals  6^  inches 

M.  C.  B.  axle,  5%  by  10  inch  journals 4%  inches 

9.  Axles  will  be  considered  to  have  failed  on  chemical  test 
&nd  will  be  rejected  if  the  analysis  of  the  borings  taken  as 
above  described  gives  figures  for  the  various  constituents 
below,  outside  the  following  limits,  namely: 

Carbon below  0.35  per  cent.,  or  above  0.50  per  lent 

Manganese  above  0.60  per  cent. 

Phosphorus    above   0.07  per  cent. 

In  order  to  measure  the  deflection,  prepare  a  straightedge 
as  long  as  the  axle,  by  reinforcing  it  on  one  side,  equally  at 
each  end,  so  that  wh§n  it  is  laid  on  the  axle,  the  reinforced 
parts  will  rest  on  the  collars  of  the  axle,  and  the  balance  of 
the  straightedge  not  touch  the  axle  at  any  place.  Next  place 
the  axle  in  position  for  test,  lay  the  straightedge  on  it  and 
measure  the  distance  from  the  straightedge  to  the  axle  at  the 
middle  point  of  the  latter.  Then,  after  the  first  blow,  place 
the  straightedge  on  the  now  bent  axle  in  the  same  manner 
as  before,  and  measure  the  distance  from  it  to  that  side  of 
the  axle  next  to  the  straightedge  at  the  point  farthest  away 
from  the  latter.  The  difference  in  the  two  measurements  is 
the  defiection. 

The  following  illustration  (Figure  69)  suows 
the  Master  Car  Builders'  standard  axles,  wheel 
tread  and  flange,  and  circumference  measure ;  all 
of  which  have  been  referred  to  in  the  several  speci- 
fications given : 

Journal  Boxes.— The^e  are  the  boxes  (Plate  IL, 
No.  35)  which  enclose  the  journals  of  car  axles,  the 
journal  bearing  and  key  and  which  hold  the  pack- 
ing for  lubricating  the  journal.  They  are  some- 
times called  axle  boxes,  grease  boxes,  oil  housings, 
oil  boxes  or  i)edestal  boxes. 

In  Figures  70  to  81  inclusive  are  illustrations  of 
standard  journal  boxee  and  contained  parts  and 
standard  bearings,  wedges  and  lids  as  adopted  by 
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the  Master  Car  Builders '  Association.  Numerous 
specially  designed  boxes  are  in  general  use  which 
are  intended  to  improve  small  details  of  the  boxes. 
However,  in  all  the  essential  dimensions,  as  shown 
in  these  figures,  these  special  boxes  are  perfectly 
interchangeable  with  boxes  made  strictly  on  the 
lines  of  the  M.  C.  B.  designs.  Figure  82  shows  the 
gauges  for  the  several  sizes  of  journal  bearings 
and  wedges. 

Arch  Bars  and  Tie  Bars.— As  illustrated  else- 
where herein  the  truck  sides  are  often  con- 
structed of  commercial  or  specially  shaped  bars. 
Pressed  plates,  channel  bars  and  I  beams  are  vari- 
ously formed  to  make  the  different  patented  truck 
sides.  The  simplest  and  most  common  style  is 
made  up  of  rectangular  bar  iron  into  the  *' Dia- 
mond Frame"  design.  Each  side  is  composed  of 
three  bars :  the  two  which  rest  on  top  of  the  journal 
box  being  the  **arch  bars"  (Plate  IL,  Nos.  31,  32), 
the  single  one  which  holds  the  bottom  of  the  jour- 
nal boxes  in  place  being  known  as  the  *Hie  bar" 
(Plate  II.,  No.  33).  The  bar  which  passes  over  the 
top  of  the  column  casting  (Plate  II.,  No.  14)  is  the 
top  arch  bar,  while  the  one  which  goes  under  the 
casting  is  called  the  ** bottom"  or  ** inverted"  arch 
bar.  The  whole  construction  is  held  solidly  to- 
gether by  the  column  bolts  (Plate  II.,  No.  34)  and 
the  journal  box  bolts  (Plate  II.,  No,  37). 

The  Master  Car  Builders'  Association  has 
adopted  as  standard  a  design  of  arch  bars,  tie  bar 
and  column  bolts  for  80,000  lbs.  capacity  cars  as 
shown  in  Figure  83. 

Bolster,  Spring  Plank  and  Truck  Transoms.— 
The  truck  bolster  (Plate  IT.,  No.  38)  is  the  beam 
which  takes  the  load  of  the  car  at  its  center  and 
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transmits  it  to  the  springs  under  its  ends.  With 
a  rigid  form  of  truck  the  load  is  then  passed 
through  the  spring  plank  directly  to  the  arch  bars 
or  truck  sides.  However,  with  a  swing  motion 
truck  the  spring  plank  is  suspended  by  hangers 
from  the  transoms  through  which  the  load  is  trans- 
mitted to  the  truck  sides. 

The  bolster  is  now  almost  universally  made  of 
iron  or  steel,  although  a  great  many  are  still  in 
service  which  are  of  wood  or  alternate  layers  of 
iron  and  wood.  In  the  construction  of  bolsters, 
spring  planks  and  transoms,  standard  forms  of 
channel  bars  and  I  beams  are  usually  used.  There 
are  also  a  number  of  special  channel  bars,  known 
as  ** Truck  Channels."  Steel  castings  also  are  in 
common  use  for  these  parts. 

The  following  are  practical  specifications  of  Car 
Truck  Channels : 

SPECIFICATIONS   FOB   STEEL    CAR   TRUCK    CHANNELS. 

All  steel  car  truck  channels  purchased  by  or  used  in  the 

construction  of  new  cars  for  the  company  must  meet 

the  requirements  of  the  following  specifications: 

1.  The  steel  must  be  made  by  the  open  hearth  process. 

2.  The  melt  number  must  be  plainly  stamped  on  each 
channel. 

3.  The  sizes  and  shapes  must  conform  to  the  drawings 
shown  on  the  following  pages  of  these  specifications. 

4.  All  channels  must  be  straight  and  free  from  cracks, 
flaws  and  defects  of  all  kinds. 

5.  From  each  melt  of  steel  used  to  fill  the  order  one 
channel  will  be  selected  by  the  railway  company's  representa- 
tive for  test. 

From  the  web  of  this  test  channel  a  test  piece  will  be  cut 
2  inches  wide  by  20  inches  long  and  the  thicknesc  of  the 
channel  as  rolled. 

This  test  piece  when  subjected  to  a  tensile  test  must  show: 

Tensile  strength  per  square  inch.. 48,000  to  58,000  lbs. 
Elongation  in  8  inches  not  less  than  , . .  25  per  cent. 
Reduction  of  area  not  less  than 40  per  cent. 
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6.  The  chemical  analysis  of  each  melt  of  steel  used  to 
fill  the  order  must  be  furnished  by  the  manufacturer  of  the 
steel. 

7.  The  name  or  initials  of  the  manufacturers  must  be 
plainly  rolled  or  stamped  on  each  channel. 

8.  Car  truck  channels  will  be  Inspected  and  tested  at  the 
works  where  they  are  made. 

Fig.  84 


Fig.  85 


F 


1^ 


l—3i 


I 


■] 


s 


J 


SECTION    OF    FREIGHT     CAR     SECTION  OF  FREIGHT   CAB  TRUCK 
TRUCK    CHANNEL.  CHANNEL. OLD  STYLE. 


The  manufacturers  must  notify  the  proper  official  of  the 
railway  company  at  least  two  days  before  the  channels  will 
be  ready  for  inspection  and  they  must  furnish,  free  of  cost, 
the  test  pieces,  the  testing  apparatus  and  assistance  necessary 
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to  make  satisfactory  inspection  and  tests.  When  small  quan- 
tities are  ordered  or  for  any  other  reason,  if  the  engineer  of 
tests  prefers  to  test  and  inspect  the  channels  after  they 
reach  their  destination,  he  will  notify  the  manufacturers  to 
ship  them  with  the  understanding  that  if  they  fail  to  meet 
the  requirements  of  these  specifications  they  will  be  rejected 
and  returned  at  the  expense  of  the  manufacturers. 
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Si>f'oiaI  makes  and  tyi)es  of  bolsters  are  shown  in 
P'ifTiires  87,  88  and  89.  Figure  87  shows  a  cast  steel 
]K>lster  designed  for  a  rigid  truck.  It  is  of  course 
rather  open  in  section  to  reduce  the  weight  and 
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6.  The  chemical  analysis  of  each  melt  of  steel  used  to 
fill  the  order  must  be  furnished  by  the  manufacturer  of  the 
steel. 

7.  The  name  or  initials  of  the  manufacturers  must  be 
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to  make  satisfactory  inspection  and  tests.  When  small  quan- 
tities are  ordered  or  for  any  other  reason,  if  the  engineer  of 
tests  prefers  to  test  and  inspect  the  channels  after  they 
reach  their  destination,  he  will  notify  the  manufacturers  to 
ship  them  with  the  understanding  that  if  they  fail  to  meet 
the  requirements  of  these  specifications  they  will  be  rejected 
and  returned  at  the  expense  of  the  manufacturers. 
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Special  makes  and  types  of  bolsters  are  shown  in 
Figures  87,  88  and  89.  Figure  87  shows  a  cast  steel 
bolster  designed  for  a  rigid  truck.  It  is  of  course 
rather  open  in  section  to  reduce  the  weight  and 
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6.  The  chemical  analysis  of  each  melt  of  steel  used  to 
fill  the  order  must  be  furnished  by  the  manufacturer  of  the 
steel. 

7.  The  name  or  initials  of  the  manufacturers  must  be 
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to  make  satisfactory  inspection  and  tests.  When  small  quan- 
tities are  ordered  or  for  any  other  reason,  if  the  engineer  of 
tests  prefers  to  test  and  inspect  the  channels  after  they 
reach  their  destination,  he  will  notify  the  manufacturers  to 
ship  them  with  the  understanding  that  if  they  fail  to  meet 
the  requirements  of  these  specifications  they  will  be  rejected 
and  returned  at  the  expense  of  the  manufacturers. 
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Special  makes  and  types  of  bolsters  are  shown  in 
Figures  87,  88  and  89.  Figure  87  shows  a  cast  steel 
bolster  designed  for  a  rigid  truck.  It  is  of  course 
rather  open  in  section  to  reduce  the  weight  and 
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also  place  the  material  just  where  it  is  desired  so 
as  to  properly  carry  the  load.  Figures  88  and  89 
illustrate  the  Simplex  and  the  Betterdorf  bolsters 
which  are  both  of  the  built-up  style,  the  former 
using  a  channel  bar  with  special  castings  and  a 
wrought  iron  plate  as  the  tension  member,  while 
the  latter  is  composed  of  I  beams  specially  shaped 
which  are  held  together  by  wrought  iron  plates. 

Springs.— These  are  known  variously  as  'Hruek 
springs,"  ** bolster  springs,"  ** bearing  springs" 
and ' '  body  springs. ' '    The  helical  or  spiral  springs 
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is  the  kind  commonly  used  for  freight  cars.  Ellip- 
tical springs  are  occasionally  used  for  caboose  ear 
trucks  and  are  invariably  used  for  passenger 
trucks. 

The  following  are  specifications  for  helical 
springs  for  trucks  of  various  capacities.  They 
include  also  helical  springs  used  for  various  other 
purposes  on  both  freight  and  passenger  cars. 

SPECIFICATIONS    FOR    HELICAL    SPRINGS    FOB    CARS. 

All  helical  springs  for  cars  purchased  by  or  used  in  the 
construction  of  new  cars  for  this  company  must  meet  the 
requirements  of  the  following  specifications: 

Helical  springs  will  be  designated  by  the  letters  indicating 
the  classes  to  which  they  belong. 
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The  workmanship  of  these  springs  must  be  first  class  in 
every  particular,  special  attention  being  paid  to  the  uniformity 
of  the  pitch. 

The  weights  of  the  finished  springs  must  not  vary  more 
than  two  per  cent.  (2%)  from  the  specified  weights. 

The  heights  of  the  finished  springs  must  not  vary  more 
than  one-eighth  of  an  inch  from  the  specified  heights. 

When  tested  to  their  full  capacity  springs  must  not  take 
any  permanent  set. 

When  tested  to  their  full  capacity  springs  must  close 
evenly  at  all  points. 

In  double  coil  springs  both  coils  should  exhaust  at  the 
same  time.  In  no  case  will  springs  be  accepted  if  the  inside 
coil  exhausts  first. 

Each  spring  must  have  the  letter  designating  its  class,  the 
maker's  mark  and  the  date  when  made  stamped  near  one  end. 


Fig.  88 
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Springs  of  each  class  must  conform  to  the  detail  speciflca- 
lions  and  drawings  of  that  class. 

Helical  springs  will  be  inspected  and  tested  at  the  works 
where  they  are  made.  The  manufacturer  must  notify  the 
proper  official  of  the  railway  company  at  least  two  days 
before  the  springs  will  be  ready  for  inspection  and  must  fur- 
nish, free  of  cost,  test  springs,  testing  apparatus  and  assist- 
ance necessary  to  make  satisfactory  inspection  and  tests.  If 
railway  company  prefers  to  test  and  inspect  the  springs 
after  they  reach  their  destination,  the  manufacturer  will  be 
notified  to  ship  them  with  the  understanding  that  if  they  fail 
TO  meet  the  requirements  of  these  specifications  they  will  be 
rejected  and  returned  at  the  expense  of  the  manufacturer. 

TJie  Master  Car  Builders'  Association  has 
adopt-ed  as  recommended  practice  designs  of 
s|)rinfr.<  and  spring  caps  for  freight  car  trucks 
shown  in  Figure  96. 
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CHAPTER  V. 

Ita;  FBEIGHT  CAB  TBUCK— THE  DIFFEBEIJT  TTFEB, 

The  wheel,  in  conjunction  with  the  motive  ]}Ower, 
nmybe  said  to  be  the  essential  thing  in  tlie  ait  of 
transportation.  It  is  the  thing  that  makes  loco- 
motion possible.  * 

One  or  two  hewn  circular  logs  beneath  a  wide 
plank  was  probably  the  first  conception  of  the 
wheel,  such  vehicles  being  in  fact  in  use  before  the 
dawn  of  Christianity.  In  the  rounded  log  the  wheel 
and  axle  were  in  one,  but  in  process  of  time,  and  in 
order  to  minimize  friction  the  axle  was  cut  down. 
The  wheel  remained  a  solid  piece  of  wood  through 
the  center  of  which  the  axle  passed. '  Then  the 
slab  of  wood  forming  the  wheel  was  strengthened 
by  cross  bars,  the  axle  became  a  part  of  the  frame 
of  the  vehicle  and  the  wheel  alone  was  made  to 
revolve. 

The  spoke,  the  felloe  and  the  hub  were  the  devel- 
opments of  ages,  simple  as  they  seem  to  us.     It  is 
remarkable  that  in  one  of  the  highest  manifesta- 
tions of  the  art  of  transportation  it  should  trans- 
pire that  a  return  to  first  principles  should  be 
made,  for  the  modern  car  wheel  and  axle  revolve 
in  unison  and  the  wheel  disdains  the  felloe,  the 
hub  and  the  spoke,  or  possesses  them  only  in  rudi- 
mentary forms.    Yet  the  wheel  of  the  railway  is 
strikingly  distinctive  from  all  forms  that  ever  pre- 
ceded it— the  flange  by  which  it  is  kept  on  the 
track,  the  conical  tread  designed  partially  to  facil- 
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itate  passing  over  curves  and  partially  to  keep  the 
wheels  central  upon  the  rails,  and  the  axle  bear-  »i 
ings  outside  the  wheel  so  that  the  gauge  of  the  track  L 
should  not  circumscribe  the  width  of  the  vehicle,   ' 
are  its  especial  distinctions.  ^ 

The  word  truck  in  one  of  its  earlier  meanings  [ 
indicated  simply  a  small  wheel.    By  natural  adap-  f 
tation  it  came  in  time  to  include  low  vehicles  used  . 
for  the  carriage  of  goods  and  in  due  season  became 
the  appellation  for  that  part  of  the  railway  car  . 
which  furnishes  it  with  the  means  of  movement.  ^ 
The  car  truck  is  in  fact  mechanically  a  small  car 
of  itself,  with  four  or  six  wheels  placed  under 
each  end  of  the  car  body  and  carrying  its  weight.* 

The  car  truck  of  the  present  day  is,  in  common 
with  other  railway  appliances,  the  result  of  evolu- 
tion and  may  be  said  to  have  been  brought  into 
being  by  the  exigencies  of  railroad  construction  in 
America.  The  object  sought  and  attained  is  to  y 
enable  short  wheel-bases  to  be  used  in  connection 
with  long  car  bodies. 

The  American  Freight  Truck  (Plate  II.)  con- 
sists of  four  wheels,  two  axles,  four  journal  boxes 
and  a  frame  in  which  these  are  guided  or  secured, 
this  frame  transferring  the  weight  of  the  car  and 
its  load  from  its  center  through  the  boxes  and 
journals  to  the  wheels.  The  truck  is  center-bear- 
ing and  connected  only  at  one  point  with  the  car  ] 
body,  hence  it  is  free  to  move  around  this  point 
and  adjust  itself  to  any  position  demanded  by  the 
curvature  of  the  track. 

Freight  car  trucks  may  be  classified  according  ^ 


♦In  England  the  word  "truck"  is  never  used  in  this  con-  | 
nection,  but  is  descriptive  of  the  freight  car  as  a  whole.    The 
truck  there  is  known  as  a  "bogie." 
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to  the  bolster  suspension  as  (1)  Rigid  and  (2) 
Swing  Motion.  According  to  their  general  design 
they  may  be  classified  as  (1)  Diamond  Trucks 
and  (2)  Shaped  Metal  Trucks.  S^ing  Motion 
Trucks  may  be  further  distinguished  as  (1)  Those 
carrying  the  bolster  by  pivoted  hangers  and  (2) 
those  carrying  the  bolster  by  rollers.  There  are 
various  special  designs  of  each  type. 

Plate  III.  illustrates  a  type  of  the  ** Rigid'' 
Diamond  truck  which  is  in  common  use.  It  will 
be  noticed  that  this  truck  also  has  a  channel  iron 
spring  plank,  a  practice  which  is  very  much  in 
favor  when  the  arch  bar  truck  is  used. 


Fig.  97 


COMMONWEALTH    TRL'CK. 


Another  arch  bar  rigid  truck  is  shown  in  Fig- 
ure 97,  which  illustrates  one  style  of  the  Common- 
wealth Truck.  This  combines  the  standard  arch 
bars  with  especially  designed  bolster  and  column 
castings.  It  is  claimed  for  this  truck  that  it  has 
all  the  strength  of  the  ordinary  arch  bar  truck,  is 
exceedingly  flexible,  easily  following  the  irregular- 
ities of  the  track,  and  is  light  and  strong. 
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The  truck  shown  in  Figure  98,  which  is  a  design 
prepared  by  the  Middletown  Car  Works,  is  another 
good  example  of  the  rigid  arch  bar  truck.  The 
special  bolster  which  is  provided  is  made  up  of 
standard  sections  as  rolled  by  the  American  Iron 
and  Steel  Association,  thus  facilitating  repairs  in 
any  part  of  the  country.  Another  special  feature 
shown  here  is  the  scheme  for  suspending  the  brake 
beams  from  inwardly  projecting  arms  from  the 
column  castings. 

Of  the  rigid  shaped  metal  style  of  truck  the  Fox- 
Solid  Pressed  Steel  truck  shown  in  Figure  99 
illustrates  all  the  points.  It  is  to  be  noted  that  the 
truck  sides  and  bolster  are  all  combined  in  on^ 
rigid  construction.  The  springs,  instead  of  being 
under  the  bolster  are  here  placed  in  special  recesses 
over  the  journal  boxes. 

The  Pressed  Steel  truck  frame  shown  in  Figures 
100  and  101  is  of  the  Schoen  patent  type.  This  also 
is  a  perfectly  rigid  truck  and  has  the  same  method 
for  holding  the  springs  as  is  used  on  the  Fox 
truck. 

In  *' Swing  Motion"  trucks  the  design  is  to  allow 
a  limited  lateral  motion  in  addition  to  the  vertical 
motion  on  the  springs  so  that  the  lateral  move- 
ments of  the  wheels  may  be  absorbed  and  not  im- 
parted to  the  car  itself.  The  claim  is  made  that 
the  use  of  the  Swing  Motion  truck  results  in  de- 
creased flange  wear  on  wheels,  reduces  the  racking 
of  the  car  as  a  whole  and  makes  the  riding  of  the 
car  easier.  It  is  admitted,  however,  that  on  ac- 
count of  its  simple  construction  the  **  Rigid"  truck 
is  cheaper  to  build  and  maintain.  Trucks  of  this 
class  are  shown  in  the  illustrations  of  the  Schoen 
pressed  steel  Diamond  Truck  and  the  American 
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Cast  Steel  Truck.  (Figures  102, 103.)  The  draw- 
ing (Figure  104)  illustrates  the  construction  of  a 
30  ton  Swing  Motion  Truck. 
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Following     are     practical     specifications     for 
Freight  Trucks. 

SPECIFICATIONS    FOB    HIGH    FREIGHT    TRUCK    FOR    CARS    OF    60,000 
LBS.    CAPACITY. 

The  drawing,  Plate  III.,  shows  the  general  plan. 
The    following   supplementary   specifications    for    material 
will  form  a  part  of  these  specifications: 


Fig.  104 


30-TON     SWING    MOTION    TRUCK. 


1.  Specifications  for  Car  Axles. 

2.  Specifications  for  Wrought  Iron. 

3.  Specifications  for  Steel  Channels. 

4.  Specifications  for  Mild  Steel. 

.'.  Specifications  for  Cast  Iron  Wheels, 

♦j.  Specifications  for  Helical  Springs. 

The  following  materials  will  be  furnished,  free  of  charge 
at  the  works  of  the  builder,  by  the  railway  company. 
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1.  Bolster  springs. 

2.  Journal  bearings. 

3.  Paint  stocks  of  all  kinds  ready  for  use. 

General  Instructions, — The  trucks  are  60,000  lbs.  capacity, 
of  rigid  design,  and  have  railway  company's  standard  M.  C. 
B.  oil  boxes,  brass,  wedge,  axle  and  brake  head  and  shoes, 
known  as  the  Congdon  pattern.  The  drawings  have  all  neces- 
sary dimensions  and  instructions  relative  to  design,  sizes, 
weights,  etc.  Rivet  holes  must  be  punched  1/16  inch  larger 
than  the  rivets.  All  rivets  must  be  put  in  with  either  the 
pneumatic  or  hydraulic  riveting  machines. 

Axles. — Axles  are  railway  company's  standard  M.  C.  B., 
of  60,000  lbs.  capacity.  The  date  the  axle  is  placed  under  the 
car  must  be  plainly  stamped  with  ^  inch  figures  on  one  end. 
The  wheel  seat  must  be  finished  straight,  no  "taper"  will  be 
allowed.  The  fitting  cut  must  be  made  smooth  with  a  broad 
faced  tool  to  prevent  thread  forming  on  the  wheel  seat.  Jour- 
nals must  be  finished  with  smooth  cut,  if  necessary  smoothed 
with  emery  to  insure  a  proper  surface. 

Wheels. — Wheels  must  conform  in  construction  and  fill 
all  requirements  and  guarantee  of  railway  company's  specifi- 
cations for  car  wheels.  The  wheel  seat  must  be  bored  parallel, 
and  must  be  pressed  on  the  axle  at  a  pressure  of  not  less  than 
twenty-five  (25)  nor  more  than  thirty  (30)  tons.  The  gauge 
of  the  wheels  is  4  feet,  7%  inches,  and  must  be  determined 
by  the  use  of  a  gauge  that  will  be  furnished  by  the  railway 
company.  On  the  inside  plate  of  wheel  must  be  cast  a  dia- 
gram of  raised  figures;  those  indicating  the  yecr  and  month 
the  wheel  was  placed  under  the  car  must  be  chipped  ofiC. 

Journal  Boxes. — Are  standard  M.  C.  B.  box  of  cast  iron, 
and  must  be  thoroughly  cleaned  by  rattler  or  otherwise,  to 
avoid  sand  on  inside  when  ready  to  be  applied.  They  must 
be  packed  with  one  and  one  quarter  (1^4)  pounds  of  the  best 
cotton  waste,  and  enough  (one  gallon  at  least)  lubricating 
oil  of  good  quality  to  insure  cool  running  of  same.  The  spring 
on  lid  must  be  suflaciently  strong  to  hold  lid  firmly  against 
the  box. 

Journal  Box  Wedges. — Journal  box  wedges  are  of  cast  steel 
or  hydraulic  forged  iron  and  must  conform  to  sizes  and  shape 
of  M.  C.  B.  standard  box  for  cars  of  60,000  lbs.  capacity. 

Journal  Bearings. — Are  M.  C.  B.  standard,  and  will  be 
furnished  by  the  railway  company. 

Dust  Guards.— Ave  made  of  basswood,  and  are  11/16  inch 
thick.  They  must  fit  tightly  on  the  axle  dust  guard.  A  piece 
of  zinc,  1  inch  wide,  must  be  inserted  in  the  ends  and  securely 
clinch  nailed  to  prevent  splitting.  After  the  trucks  are 
put  together  a  small  block  of  wood  must  be  driven  tightly 
into  the  dust  guard  opening. 
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Arch  Bar8. — ^The  top  arch  bar  is  1^  inches  by  4%  inches; 
the  lower  bar  is  1  inch  by  4%  inches.  The  tie  straps  are  of 
wrought  iron  %  inch  by  4  inches.  The  arch  bars  must  be 
bent  hot.  The  tie  straps  may  be  bent  cold.  The  holes  in  the 
arch  bars  must  be  drilled.  The  holes  in  the  tie  straps  may  be 
punched. 

Arch  Bar  Bolts,— Those  used  in  the  truck  end  are  1% 
inches  in  diameter;  under  the  head  must  be  a  fillet  of  at  least 
1-8  inch  radius.  The  bolt  holes  in  the  top  side  of  the  top 
arch  bax  must  be  countersunk  in  such  a  manner,  ^either  by 
imnch  or  drill,  to  receive  this  fillet  when  the  head  is  pulled 
down  tight  to  the  bar.  Oil  box  bolts  are  1^  inches  in  diameter, 
with  a  small  fillet  under  the  heads. 

Bolsters. — ^Are  two  channels  7  inches  wide  and  7  feet  3 
inches  long,  of  13.6  lbs.  per  ft.  with  top  ^late  7/16  inch  by 
11^  inches  by  7  feet  3  inches,  plate  riveted  on  top  of  channels, 
tieing  them  together  with  %  inch  rivets;  between  these 
channels  and  secured  at  the  ends  with  %  inch  rivets  is  a  7-inch 
tension  channel  of  13.6  lbs.  per  ft.,  bent  as  shown  on  detail 
drawing  and  separated  at  center  of  bolster  by  a  malleable  iron 
stmt  casting  The  lower  channel,  or  spring  plank,  is  a  13- 
inch  channel  31.5  lbs.  per  ft.,  the  ends  rest  on  the  lower  arch 
bars  and  are  secured  to  truck  pillars  with  %  inch  bolts. 

MaXleaible  Castings. — Spring  seats.  Lower  spring  seats. 
Truck  pillar.  Truck  side  bearing.  Dead  lever.  Brake  hanger. 
Truck  bolster  guides.  Truck  bolster  strut.  Brake  head. 
Brake  beam  fulcrum. 

Bolster  Springy. — ^Will  be  furnished  by  the  Railway  Com- 
pany, and  are  class  J  of  specifications  for  helical  springs. 

Brake  Heads  and  Shoes. — Are  M.  C.  B.  standard.  The  shoes 
are  15%  inches  long  and  have  seven  pieces  of  wrought  iron,  1 
inch  by  %  inch  by  2-%  inches  long,  let  into  their  face  after 
the  Congdon  pattern  of  shoe. 

Bolts  and  Nuts. — All  bolts  and  nuts  must  have  U.  S.  stand- 
ard threads  and  cut  to  work  with  Railway  Company's  stubs, 
which  will  be  furnished. 

Castings. — If  desired,  a  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company.  All  castings  must  be  equal 
in  weight,  size,  dimensions  and  quality  to  those  furnished. 
Pattern  numbers  and  initials  of  Railway  Company  must  be  cast 
on  each  piece.  All  malleable  iron  castings  must  have  the  shop 
or  trade  marks  of  maker  cast  upon  them  for  future  identifica- 
tion of  castings. 

Painting. — All  iron  work  shall  receive  one  coat  of  black 
asphaltum  paint.  All  paints  used  will  be  furnished  free  at 
the  works  of  the  builder  by  the  Railway  Company,  on  requisi- 
tion of  the  Builder. 

Lettering. — On  one  bolster  of  each  truck  must  be  stenciled 
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the  initials  of  the  Railway  Company,  and  the  number  of  tb 
car,  as  shown  on  drawings. 

Oeneral  Instructions. — ^AU  material  which  enters  into  th| 
construction  of  trucks  built  under  these  specifications  mui^ 
conform  to  them  fully  in  weight,  size  and  quality.  All  work  muif 
be  done  in  a  thorough  and  workmanlike  i manner;    and  tb 
material  and  workmanship  is  subject  to  inspection  by  a  re;^ 
resentative  of  the  Railway  Company  at  all  times.    Compani(^ 
or  individuals  furnishing  material  for  these  trucks,  or  thoip 
who  are  building  them,  must  furnish  every  facility  to  expedii  ^ 
the  inspection  of  materials  and  workmanship.    It  is  the  intei 
tion  that  these  written  specifications,  and  the  drawings  thj 
form  a  part  thereof,  shall  harmonize  in  every  particular.    An- 
change  from  the  specifications  or  the  drawings,  or  any  di- 
crepancies  which  may  be  found,  should  be  at  once  reporte^ 
in  writing  to  the  railway  company  for  decision.    All  specifici 
tions  and  drawings  for  high  freight  truck  for  cars  of  60,0C 
lbs.  capacity,  which  have  been  issued  by  the  Railway  Compan 
prior  to  this  date,  are  null  and  void.    To  prevent  mistake,  the 
should  be  returned  to  the  Railway  Company. 

The  bolsters  used  in  these  trucks  are  covered  by  letter 
patent. 

SPECIFICATIONS  FOR  LOW  FREIGHT  TRUCK   FOR  CARS  OF   80,000  LBl 
CAPACITY. 

The  drawing,  Plate  IV.  shows  the  general  plan. 
The    following   supplementary    specifications    for    materii 
will  form  a  part  of  these  specifications: 

1.  Specifications  for  Car  Axles. 

2.  Specifications  for  Wrought  Iron. 

3.  Specifications   for   Steel   Channels. 

4.  Specifications  for  Mild  Steel. 

5.  Specifications  for  Cast  Iron  Wheels. 

6.  Specifications  for  Helical  Springs. 

The  following  materials  will  be  furnished,  free  of  charg 
at  the  works  of  the  Builder,  by  the  Railway  Company. 

1.  Bolster  springs. 

2.  Journal  bearings. 

3.  Paint  stocks  of  all  kinds  ready  for  use. 

Oeneral  Instructions. — The  trucks  are  80,000  lbs.  capacity 
of  rigid  design,  and  have  Railway  Company's  standard  ii 
C.  B.  oil  boxes,  brass,  wedge,  axle  and  brake  head  and  shoel 
known  as  the  Congdon  patterns.  Rivet  holes  must  be  punch©  ^ 
1/16  inch  larger  than  the  rivets.  All  rivets  must  be  put  ii 
with  either  the  pneumatic  or  hydraulic  riveting  machines. 
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"^e  drawings  give  all  necessary  dimensions  and  instructions 
Telatlve  to  design,  sizes,  weights,  etc. 

Axles.— Axles  are  Railway  Company's  standard  M.  C.  B.,  of 
SO,(MK)  Ibe.  capacity.  The  date  the  axle  is  put  under  the  car 
mast  be  plainly  stamped  with  ^  inch  figures  on  o^e  end. 
The  wheel  seat  must  he  finished  straight, — no  "taper,"  will 
he  allowed.  The  fitting  cut  must  be  made  smooth  with,  a 
hroad  faced  tool  to  prevent  thread  forming  on  the  wheel 
Mat.  Journals  must  be  finished  with  smooth  cut,  if  necessary 
nBoothed  with  emery  to  insure  a  proper  surface. 

Wheels, — ^Wheels  must  conform  in  construction  and  fill  all  . 
f^Qirements  and  guarantee  of  Railway  Company's  specifica- 
tions for  car  wheels.  The  wheel  seat  must  be  bored  parallel, 
^  must  be  pressed  on  axle  at  a  pressure  of  not  less  than 
twenty-five  (25)  nor  more  than  thirty  (30)  tons.  The  gauge 
of  the  wheels  is  4  feet  7%  inches,  and  must  be  determined  by 
*  sauge  that  will  be  furnished  by  the  Railway  Company.  On 
the  inside  plate  of  wheel  must  be  cast  a  diagram  of  raised 
^res;  those  indicating  the  year  and  month  the  wheel  was 
placed  under  the  car  must  be  chipped  off. 

Journal  Boxes. — Are  standard  M.  C.  B.  box  of  cast  iron, 
and  must  be  thoroughly  cleaned  by  rattler  or  otherwise,  to 
avoid  sand  on  inside  when  ready  to  be  applied.  They  must 
^packed  with  one  and  one-quarter  (1%)  pounds  of  the  best 
cotton  waste,  and  enough  (one  gallon  at  least)  lubricating  oil 
^'  good  quality  to  insure  cool  running  of  same.  The  spring 
on  lid  must  be  sufficiently  strong  to  hold  lid  firmly  against 
the  box. 

Journal  Box  Wedges. — Journal  box  wedges  are  of  east  steel 
®^  hydraulic  forged  iron  and  must  conform  to  sizes  and 
shapes  of  M.  C.  B.  standard  box  for  cars  of  80,000  lbs.  capacity. 

Journal  Bearings. — Are  M.  C.  B.  standard,  and  will  be  fur- 
bished by  the  Railway  Company. 

^st  Guards. — Are  made  of  basswood,  and  are  11/16  inch 
^ick.  They  must  fit  tightly  on  the  axle  dust  guard.  A  piece 
®^  2inc,  1  inch  wide,  must  be  inserted  in  the  ends  and  securely 
clinch  nailed  to  prevent  splitting.  After  the  trucks  are  put 
together  a  small  block  of  wood  must  be  driven  tightly  into 
^^e  dust  guard  opening. 

^Hh  Bars. — The  top  arch  bar  is  1%  inches  by  5  inches;  the 
ower  bar  is  1  inch  by  5  inches.  The  tie  straps  are  of  wrought 
j^n  H  inch  by  4%  inches^  The  arch  bars  must  be  bent  hot. 
^6  tie  straps  may  be  bent  cold.  The  holes  in  the  arch  bars 
o»U8t  be  drilled.  The  holes  in  the  tie  straps  may  be  punched. 
^rch  Bar  Bolts. — Those  used  in  the  truck  end  are  l^j  inches 
^D  diameter;  under  the  head  must  be  a  fillet  of  at  least  Vg 
inch  radius.  The  bolt  holes  in  the  top  side  of  the  top  arch 
bar  must  be  countersunk  in  such  a  manner,  either  by  punch 
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or  drill,  to  receive  this  fillet  when  the  head  is  pulled  down 
tight  to  the  bar.  Oil  box  bolts  are  1%  inches  in  diameter,  with 
a  small  fillet  under  the  head. 

Bolsters. — Are  two  channels  7  inches  high  and  7  feet  7% 
inches  long,  of  13.6  lbs.  per  ft.  with  %  inch  by  11%  inches 
by  7  feet  IV2  inches  plate  riveted  on  top  of  channels,  tieing 
them  together  with  %-inch  rivets  between  these  channels  and 
secured  at  the  ends  with  %-inch  rivets  is  a  7-inch  tension 
channel  of  13.6  lbs.  per  ft.,  bent  as  shown  on  detail  drawing 
and  separated  at  center  of  bolster  by  a  malleable  iron  strut 
casting.  The  lower  channel,  or  spring  plank,  is  a  13-inch 
channel  31.5  lbs.  per  ft.,  the  ends  rest  on  the  lower  arch  bars 
and  are  secured  to  truck  pillars  by  %-inch  bolts,  with  double 
nuts. 

Malleable  Castings. — Spring  seats.  Lower  spring  seats. 
Truck  pillar.  Truck  side  bearing.  Dead  lever  connections. 
Brake  hanger.  Truck  bolster  guides.  Truck  bolster  strut. 
Brake  head.    Brake  beam  fulcrum.    Truck  center  plate. 

Bolster  Springs. — Will  be  furnished  by  the  Railway  Com- 
pany, and  are  class  "J"  of  specifications  for  helical  springs. 

Brake  Heads  and  Shoes: — Are  M.  C.  B.  standard.  The  shoes 
are  I0V2  inches  long  and  have  seven  pieces  of  wrought  iron, 
1  inch  by  %  inch  by  2%  inches  long,  let  into  their  face  after 
the  Congdon  pattern  of  shoe. 

Bolts  and  Nuts. — All  bolts  and  nuts  have  U.  S.  standard 
threads  and  cut  to  work  with  the  Railway  Company's  stubs 
which  ^  will  be  furnished. 

Castings.— If  desired,  a  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company.  All  castings  must  be  equal 
in  weight,  dimensions  and  quality  to  those  furnished.  Pat- 
tern numbers  and  the  initials  of  the  Railway  Company  must 
be  cast  on  each  piece.  All  malleable  iron  castings  must  have 
the  shop  or  trade  marks  of  maker  cast  upon  them,  for  future 
identification  of  castings. 

Painting. — All  iron  work  shall  receive  one  coat  of  black 
asphaltum  paint.  All  paints  used  will  be  furnished  free  at 
the  works  of  the  builder  by  the  Railway  Company,  on  requi- 
sition of  builder. 

Lettering. — On  one  bolster  of  each  truck  must  be  stenciled 
the  initials  of  the  Railway  Company  and  the  number  of  the 
car,  as  shown  on  drawings. 

General  Instructions. — All  material  which  enters  into  the 
construction  of  trucks  built  under  these  specifications  must 
conform  to  them  fully  in  weight,  size  and  quality.  All  work 
must  be  done  in  a  thorough  and  workmanlike  manner;  and 
the  material  and  workmanship  is  subject  to  inspection  by  a 
representative  of  the  Railway  Company,  at  all  times.  Com- 
panies or  individuals  furnishing  material  for  these  trucks,  or 
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those  who  are  building  them,  must  furnish  every  facility  to 
expedite  the  inspection  of  material  and  workmanship.  It  is 
the  intention  that  these  written  specifications  and  the  draw- 
ings that  form  a  part  thereof,  shall  harmonize  in  every  par- 
ticular. Any  change  from  the  specifications  or  the  drawings, 
or  any  discrepancies  which  may  be  found,  should  be  reported 
at  once,  in  writing,,  to  the  Railway  Company  for  decision. 
All  specifications  and  drawings  for  low  freight  truck  for  cars 
of  80,000  lbs.  capacity,  which  have  been  issued  by  the  Railway 
Company  prior  to-  this  date,  are  null  and  void.  To  prevent 
mistakes,  they  should  be  returned  to  the  Railway  Company. 
The  Bolsters  used  in  these  trucks  are  covered  by  letters  patent. 


CHAPTER  VI.  • 

PRACTICAL.  SPECIFICATIONS  FOB   TYPICAL  FREIGHT  C 
bodies:— BOX,  FLAT,   GONDOLA,   STOCK,    ORE. 

The  Box  Car.— By  far  the  most  common  foi 
of  American  freight  car  it  is  as  its  name  impli 
inclosed  with  roof  and  sides— a  box  in  fact  up 
two  trucks. 

SPECIFICATIONS    FOR    BOX    CAR    80,0C0    LBS.    CAPACITY. 

The  drawings  referred  to  in  these  specifications,  and  foi 
ing  a  part  of  the  same,  are  as  follows: 
Elevation   and    plan. 
End  view  and   doors. 
Wood  details. 
Wrought   details. 
Cast  details. 

Draft  rigging  and  details. 
Location  of  air  brakes. 
Air  brake  details. 
Lettering. 
Grain  door. 
Grain  door  details. 

The  following  supplementary  specifications  for  mater 
will  form  a  part  of  these  specifications: 

1.  Specifications  for  the  purchase  of  Wrought  Iron. 

2.  Specifications  for  the  purchase  of  Mild  Steel. 

3.  Specifications  for  the  purchase  of  Helical  Springs. 

The  following  materials  will  be  furnished,  free  of  charge 
the  works  of  the  builder,  by  the  Railway  Company. 

1.  Draw  bar  springs. 

2.  Automatic  couplers. 

3.  Air  brakes. 

4.  Plastic  roofing  paper. 

5.  J'*aint  stocks  of  all  kinds  ready  for  use. 
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FRAVTICAIj  iSPEClFiCA'. 

tJENEHAi    MSIENBIONS. 

Ungth  over  end  aills 36'  ( 

Length   Inside    , 36'  ' 

^'im  oter  filde  elllB r 

^Ml  inside S'  & 

Width  oyer  eaves 9'  7'' 

Height  inside,  floor  to  car  line S'  0'' 

HHffht  of  girth  from  floor 3'  10^^ 

J*%hi  of  wheat  and  corn  line 5'  6" 

Height  of  coal  line 5'  0" 

Height  of   lining ¥  4^" 

Slight  of  draft  line 2*  lO^^" 

Cubical  capacity    , 2,iS0 

PTdming^ — The  aide,  Intermediate  and  center  sill,  side 
^ht^  and  ridge  po3e  are  of  Southern  pine-  the  car  lines  end 
^Ules,  side  posta,  braces  and  belt  rails  may  be  of  Southern 
^^^y  free  of  sap  and  knota,  or  of  white  oak  of  auch  quality  as 
is  suitable  for  the  purpose  intended.  The  end  sills,  cto^s 
*^^ter  ties,  dead  wood  blocks,  corner  and  door  posts  must  be 
niftile  of  white  oak  of  suitable  quality. 

The  longitudinal  sills  must  be  sound  and  clear;   one  cor* 
iser  may  be  sappy,  but  not  to  exceed   I'^tnolies  in  width  or 
thickness.      In    framing   sills    with    sap,    the   sap    edge    must 
always  go  downward.    The  longitudinal  sills  are  framed  into  the 
ffifirtiaeg  of  the  end  sill    with,   double   tenons,    1%    Inches   in 
i'trflgth  by  1^2  inches  in  thickness,  the  full  width  of  the  thick- 
ness of  the  sill,  except  the  outside  sill,  which  is  to  have  a 
relish  on  the  outside  face,  as  indicated  by  the  detailed  draw- 
ings.   The  longitudinal  sills  rest  on  top  of  the  body  bolster 
plate.     The  braces  of  the  car  must  be  of  such  length  as  to 
fit  tightly  between  the  post,  sill  and  plate  when  the  car  is 
jacked  up  in  the  center  and  on  the  ends,  to  the  proper  camber. 
Buffer  Blocks. — The  two  oak  buffer  blocks  are  5V^  inches 
by  8  inches  thick,  and  2  feet  6  inches  in  length,  beveled  on  the 
top   face  and  gained  on  the  lower  front  edge  to  receive  the 
wrought  buffing  angles.     The  details  are  shown  on  the  draw- 
ings.   They  are  bolted  to  the  end  sill  with  two  center  truss 
rods  and  two  Ts-inch  bolts.    The  back  face  and  the  front  face 
of  the  siding  and  end  door  posts,  where  they  come  in  contact. 
must  have  a  heavy  coat  of  wood  preservative  paint  before 
they  are  secured  in  position. 

Cross  Center  Ties. — Or  needle  beams,  are  4V^  inches  in 
thickness,  SVj  inches  in  width  and  9  feet  %  inch  in  length. 
They  are  bored  in  such  a  manner  as  to  secure  them  to  the 
side,  intermediate  and  center  sills.  The  truss  rod  queen 
posts  are  secured  to  them  by  means  of  lag  screws  and  bolts 
fastened  through  sills. 
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Side  Plates. — Are  of  Southern  pine,  Z%  inches  by  6  inches 
by  36  feet,  8^/4  inches  long,  mortised  and  bored  to  receiye  the 
side  and  door  posts  and  side  rods.  There  are  to  be  filling? 
blocks  2  inches  by  3l^  inches  on  top  of  each  side  plate,  prop- 
erly fitted  between  the  carlines,  each  block  to  be  secured  to 
plate  with  six  20-penny  spikes,  blocks  to  be  bored,  with  proper 
size  holes  to  prevent  them  from  splitting.  The  end  plates 
may  be  of  white  oak  or  Southern  pine,  free  of  sap,  or  knots,  3 
inches  by  15  inches,  and  are  to  be  secured  to  the  side  plates 
by  means  of  tenons  1^  inches  deep,  and  %  inch  strap  bolts, 
one  at  each  corner,  which  pass  through  the  outside  corner 
bands,  as  shown  on  the  drawings. 

Carlines. — There  are  eleven  carlines  of  white  oak  or  South- 
ern pine,  free  of  sap  or  knots,  1%  inches  in  thickness.  Bach 
end  of  the  carline  is  secured  to  the  side  plate  with  two  No. 
20  screws,  3i/^  inches  long,  and  one  No.  20  screw  4  inches  long, 
turned  into  the  plates  after  first  boring  holes  the  proper 
size  for  them.  Under  no  circumstances  will  the  driving  of\ 
screws  in  any  part  of  the  construction  be  permitted. 

Ridge  Pole. — Is  of  Southern  pine,  in  one  length,  1%  inches 
in  thickness  by  4  inches;  shaped  on  the  top  edge  to  the  proper 
pitch  of  the  roof;  it  must  be  securely  nailed  to  each  carline 
and  each  plate  with  two  3l^  inch  spikes.  It  is  also  bolted 
to  end  plates  with  %-inch  strap  bolts  as  shown. 

Furlines. — Are  of  white  oak,  straight  in  the  grain  and  free 
of  knots,  and  may  be  made  in  three  lengths;  the  joints  must 
be  staggered,  or  if  made  of  Southern  pine,  they  must  be  in 
one  length,  free  of  sap  and  knots,  1%  inches  in  thickness  by 
2y2  inches  in  width.  They  are  to  be  securely  nailed  to  each 
carline  and  end  plate  with  two  3 %-inch  spikes. 

Braces. — Body  or  counter  braces  may  be  of  either  white 
oak  or  Southern  pine,  2^!  inches  by  5  inches.  The  end  braces 
may  be  of  the  same  material,  3  inches  in  thickness  by  5  inches 
in  width,  framed  to  such  length  and  shape  as  to  fit  tightly 
in  the  openings  when  the  car  is  properly  cambered. 

Corner  Posts. — Are  of  white  oak  or  Southern  pine,  free  of 
sap  and  knots,  5^/2  inches  by  5%  inches,  9  feet  %  inches  long. 
The  end  sills  are  cut  out  at  the  ends  to  receive  the  lower 
ends  of  the  posts,  as  shown  on  drawings. 

Body  Posts. — Are  of  white  oak  or  Southern  pine,  free  of 
sap  and  knots,  2Vi>  inches  in  thickness  by  5  inches  wide.  The 
ladder  posts  are  to  be  2'^  inches  by  4l^  inches.  The  posts 
over  the  body  bolsters  are  to  rest  in  cast  iron  pockets,  and  are 
%  inch  shorter  from  the  end  to  shoulder  than  are  the  side 
posts. 

Door  Posts. — The  side  door  posts  are  of  white  oak,  4% 
inches  by  47,6  inches,  framed  so  that  they  lap  over  side  sills, 
and  each  post  is  secured  to  side  sill  by  means  of  two  %-inch  bolts. 
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f      The  distance  between  the  side  door  posts  is  5  feet.    The  end     ■ 
door  posts  are  white  oak,  5  innhes  by  5  inuhee.    The  distance     H 
between  them  is   2  feet.     A  cleat  3  iaches  by  1  Inch  and  3     ■ 
feet  6%  inches  long,  is  nailed  to  each  door  post^  to  which  is 
Secured  the  sheathing. 

Flooring. — Except  at  the  doorway  is  either  Southern  or 
Norway  pine,  1%  Inches  in  thiclsnees,  shlplapped  on  the  edges 
to  match  the  Railway  Company's  standard.  It  must  not  be 
less  than  4  incheg  nor  more  than  S  inches  In  width,  and  in 
laying,  wide  and  narrow  strips  must  alternate.  It  must 
be  surfaced  on  one  side,  and  nailed  to  the  sills  with  30-penny 
nails.  Pieces  from  4  to  6  inches  in  width  shall  he  nailed  at 
each   sill  with  two  30-penny  nails,  staggered;    pieces  from  6 

10  S  inches  wide  sMll  be  nailed  at  each  sill  with  three  30- 
penny  naiJs,  one  of  which  may  be  driven  blind. 

sheathutg, — The  sheathing  is  of  dry  white  pine,  first  class 
liJfng  in  quality;  or  Oregon  fir,  in  the  latter,  heart  cuts,  whicn 
are  liable  to  split  or  shell  out,  must  be  omitted,  matched  and 
grooved  to  the  Railway  Company's  standard,  with  small  V* 
i^liaped  grooves  on  its  face,  l^i  inches  from  center  to  center 

11  Is  to  he  dressed  on  two  sides  to  27/32  of  an  inch  in  thick- 
ness and  ^%  inches  in  width;  ii  must  he  nailed  to  each  plate 
v^lth  three  8-penny  nails,  one  of  which  is  to  be  driven  blind, 
to  each  belt  rail  with  three  8-penny  nails,  one  driven  blind,  to 
each  sill  with  Ave  S-penny  nails,  one  driven  blind,  and  to  the 
braces  with  two  S-penny  nails  to  each  piece. 

Lining. — May  be  of  dry  white  pine,  "B"  or  '^second  com- 
mon" in  quality,  Soutliern  or  Norway  pine,  matched  and 
^oovei.  "T^s  inch  in  thickness  and  51^4  inches  !a  width.      The 

_.j i,  ^  raised  2%  inches  from  the  floor,  and  nailed  to  the 

posts  and  braces  with  three  8-penny  nails  at  each  post  and 
brace,  one  nail  at  each  brace  to  be  driven  blind.  Nailed  to  the 
floor,  with  one  face  bearing  against  the  sheathing  and  the 
other  on  the  floor,  is  a  triangular  piece  of  pine,  2%  inches  by 
2%  inches. 

The  lining  at  sides  of  car  will  extend  three  boards  higher 
than  girth,  as  shown  on  drawings. 

Roofing. — Is  dry  white  pine,  free  from  sap,  dead  knots  and 
shaky  places.  The  under  course  is  of  "B"  "first  common" 
grade,  ^/^  of  an  inch  thick  by  5%  inches  wide,  surfaced  on 
both  sides,  matched  and  grooved;  each  piece  is  nailed  to  the 
fascia  board,  plate,  purlines  and  ridge  pole  with  not  less 
than  three  8-penny  cut  nails  at  each  place,  one  nail  may  l)e 
driven  blind.  One  heavy  coat  of  No.  1  mineral  paint  is  then 
to  be  applied  to  the  top  of  roof,  over  which  will  be  placed  a 
layer  of  plastic  roofing'  paper  which  will  be  furnished  by  the 
Railway  Company.  The  top  course  of  boards  is  first-class  sid- 
ing, ^/k  ot  aji  inch  thick  by  5V4   inches  wide,  matched  and 
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grooved  with  two  half-round  grooves  worked  in  top  facer=^ 
It  is  to  be  nailed  with  three  10-penny  cut  nails  in  the  sauL  ^ 
manner  as  the  lower  roof  and  must  be  cut  off  to  project  1^<^ 
inches  over  the  fascia  boards  on  the  side.  The  plastic  roofln  ^ 
must  be  laid  in  such  a  manner  as  to  have  it  cut  off  with  th_  - 
boards.  Care  must  be  taken  in  securing  the  roof,  not  t^ 
drive  any  of  the  nails  so  that  they  will  miss  plates,  ca»^ 
lines  or  ridge  poles.  The  quality  of  lumber  as  indicated  ii^ 
these  specifications  will  be  found  in  Judson's  Revised  Editio:^ 
of  the  Lumbermen's  Hand  Book  of  1891,  "Chicago  Yard  Gra(^K 
ing  of  Pine.'* 

Long   leaf   Southern   pine   must  be  used  in  all  instanc«^  - 
where  Southern  pine  is  mentioned. 

Fascia  Boards. — The  side  fascia  boards  are  white  oak,  <w:^ 
suitable  shape,  1%   inches  thick,  by  5  inches  wide,  and  B.r*^ 
bolted  to  the  plates  with  %-inch  bolts.    The  end  fascia  board  ^ 
are  Norway  pine,  1%  inches  thick  by  15  inches  at  their  widest 
place.     They  are  secured  to  the  end  plates  by  means  of  Y^- 
inch  bolts  and   corner  plates,   as  shown  on  drawings.     Two 
nails  must  be  used  in  each  piece  of  roofing  for  securing  the 
edge  of  the  roof  to  the  fascia  boards,  care  being  taken  to 
have  these  nails  driven  into  the  fascia  boards  and  not  to  the 
outside  or  into  the  fascia  joints. 

Running  Boards. — Are  clear  Norway  pine,  free  from  knots, 
sap  and  shaky  places.  The  middje  board  is  2^  inches  thick 
by  6  inches  wide,  shaped  to  fit  over  the  ridge  of  the  roof, 
and  notched  to  receive  the  running  board  cleats,  and  secured 
to  the  roof  with  two  3-inch  No.  18  screws  at  each  cleat,  and  two 
No.  18  screws  midway  between  the  cleats.  The  two  side  pieces 
are  1^4  inches  thick  by  6  inches  wide  and  secured  to  each 
cleat  by  two  8-penny  nails.  The  cleats  are  of  white  oak,  1% 
inches  thick,  shaped  to  fit  the  pitch  of  the  roof.  They  are 
secured  over  each  carline  and  end  plate,  and  nailed  to  the 
roof  with  four  30-penny  nails  to  each  cleat.  The  cleats  must 
be  bored  for  the  nails.  Before  the  running  boards  and  cleats 
are  applied,  the  roof  must  be  given  a  heavy  coat  of  the 
Railway  Company's  standard  No.  1  paint  underneath  the 
cleats  and  running  boards. 

Girths. — The  side  girths  are  of  white  oak,  3%  inches  by 
4  inches,  the  end  girths  4^  inches  by  4  inches,  all  shaped  as 
shown  on  drawings.  They  are  secured  to  posts  and  braces 
with  two  No.  18  screws,  2y2  inches  in  length  and  one  8-penny 
nail,  and  to  each  corner  and  door  post  with  %-inch  strap  bolts; 
these  strap  bolts  must  pass  through  the  corner  plates.  The 
end  girths  are  secured  to  the  end  door  posts  with  four  %-inch 
carriage  bolts.  6i/{.  inches  long,  and  four  No.  13  screws,  2^2 
inches  long.  The  distance  from  the  top  of  the  sill  to  the  top 
of  the  girth  is  4  feet  ^  inch. 
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Side  Dqot^. — Are   what   are  known   as   batten   do^rs,   the  , 

^ticaihiDg  of  which   is   the  same  as  that  used  on  the  side 

c>r  tbe  car.    There  are  three  9^-iiich  battens  on  the  back  side 

^''itii  four  filling  pieces  ly^  inches  w[de,  to  fill  up  the  spaces 

on  the  edges  of  the  door  between  the  battens.     They  are  to 

l>^   well   nailed    with   four   clinch   nails   to   each   batten   and 

Pi^operly  ellnclied  on  the  back  side.    On  the  two  side  edges  are 

I>rcttHing  strips,  1%  inches  by  >4  inch,  secured  alternately  to 

the  inside  and   outside  with  1%   inch  No.   IS  strews  spaced 

l^ti%  Inchee:.      They    are    to    receive    one    heavy    coat   of   the 

Railway  Company's  standard  No.  1  paint  on  the  back  side  of 

the  4oor.     The  hangers  are  to  be  Railway  Company's  slan- 

aard  malleabie   iron*   applied    as    shown   on   drawings.     The 

handle  h  to  he  secured  by  six  1^-lnch  No^  14  screwSj,  located 

^s  shown. 

£n4  Door^. — Are  batten  doors;  the  outside  of  sheathing 
'3  the  same  as  used  on  the  side  of  the  car,  except  the  side 
"^ii*,  which  are  oak,  &^  inches  wide,  the  inside  sheathing  is 
yuii  crosswise  and  6V4  inches  wide,  3  feet  10%  Inches  high 
^y  2  reet  3  inches  wide.  Weather  strip  Is  to  he  placed  on  thv^ 
^  of  these  doors  of  %  inch  by  IVj  inch  iron,  the  full  length 
'^f  the  door,  secured  to  the  edge  with  1^-lneh  No.  12  screws, 
'^led  7  inches  apart,  and  a  atrip  of  rubber  between  the  edge 
of  the  door  and  the  iron  strip  to  projeet  sufficiently  far  to  touch 
the  aide  of  the  car. 

EntI  Door  Tracks. — Are  of  wrought  Iron;  the  upper  irack  ' 
fe  %  inch  by  2%  inches  wide  and  4  feet  2%  inches  long;  they 
are  bolted  to  the  end  plates  with  three  ^-inch  bolts  passing 
through  the  track,  brackets  and  plate.  The  lower  track  is 
%  inch  by  2  inches  and  4  feet  ^  inch  long,  bolted  to  the  end 
girth  with  four  %-inch  bolts  passing  through  the  track, 
brackets  and  end  girth,  as  shown  on  drawings. 

Side  Door  Tracks. — The  top  side  door  track  is  %  inch 
thick  by  2%  inches  wide  and  10  feet  6  inches  in  length;  it  is 
secured  to  the  side  of  the  car  by  eight  %-inch  bolts  passing 
through  the  guides,  filling  piece  and  side  plates.  The  bottom 
track  is  %  inch  thick  by  2  inches  in  width  and  10  feet  6 
inches  in  length,  secured  to  the  side  of  the  car  by  eight 
^..-inch  bolts  passing  through  the  track,  brackets,  sheathing 
and  sill  of  car. 

Door  Stops. — The  closed  door  stop  for  the  side  door  is  of 
white  oak.  2%  inches  thick  by  4  inches  wide  and  8  feet  3% 
inches  long.  It  is  secured  to  the  door  post  and  belt  rail  by  six 
2^-inch  bolts,  with  the  nuts  sunk  flush  on  the  inside  of  the 
car.  The  closed  door  stop  for  the  end  door  is  of  white  oak, 
2  inches  by  2V4  inches,  4  feet  4%  inches  long;  it  is  secured 
to  the  end  post  with. three  V^-inch  lag  screws.  4%  inches  long. 
The  details  of  the  framing  of  these  stops  are  shown  on  draw- 
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ing.     The   open    door   stop   is   of  cast   iron,  and   located  a—  - 
shown  on  the  drawings. 

Door  Fastenings. — The  end  and  side  doors  are  locked  wit— rf 
Railway  Company's  standard  car  door  fastenings,  as  shown  o:::^ 
the  drawings. 

Door  Thresholds. — The  end  door  threshold  is  of  white  oal^^ 
3  inches  by  6^  inches  and  2  feet  10  inches  long;  it  is  bolte-^ 
to  the  end  girths  with  two  ^^-inch  bolts  and  the  door  post^- 
with  four  10-penny  nails.  On  the  threshold  is  a  piece  o^ 
wrought  iron  3/16  inch  thick  by  4  inches  in  width  and  2  — 
inches  long,  secured  to  the  same  by  eight  No.  14  screws,  1^^^ 
inches  long.  The  side  door  threshold  is  3/16  inch  thick  by  -^ 
inches  in  width  and  5  feet  in  length,  secured  to  the  floor  o  -^ 
the  car  by  eleven  No.  14  screws,  ly^  inches  in  length. 

Water  Strips^ — There  is  nailed  to  the  end  fascia  board  ove:^" 
each  end  door  a  piece  of  white  oak,  shaped  as  shown  in  th^ 
drawing,  to  serve  as  a  water  shed. 

Grain  Doors. — There  are  two  grain  doors  of  the  Railways 
Company's  standard,  applied  as  shown  on  the  drawing.     Th^ 
doors  are  3  feet  6  inches  high  and  have  a  flap  15%  inches 
wide  hinged  to  bottom  door.    Ihe  details  are  shown  on  draw- 
ing. 

Side  Plate  Tie  Rods. — There  are  five  %-inch  round  iron 
plate  tie  rods,  extending  to  the  outside  of  the  side  plates  imme- 
diately beneath  the  carlines,  to  prevent  the  side  plates  from 
spreading.  They  are  secured  to  the  carlines  at  the  middle  by 
3/16  inch  staples,  2}4  inches  long,  driven  into  the  bottom  edge 
of  the  car  line. 

Plate  and  Sill  Rods. — There  are  twenty-four  %-inch  tie 
rods  extending  through  sill  and  plates,  eight  of  these  have 
%  inch  round  ends  welded  to  ^^  inch  by  2  inch  bar  iron  as 
shown  in  detail.  The  rods  for  the  body  post  are  grooved  into 
them,  the  four  corner  rods  are  straight,  the  rods  for  door 
posts  have  straps  on  upper  ends  which  are  bolted  to  the 
plates,  and  the  tie  rods  pass  through  their  girths  next  the 
sheathing,  forming  a  truss  rod  for  side  and  end  door  posts.- 

Body  Side  Bearings. — There  are  two  10  inches  by  Vj  inch 
pressed  steel  bearings  to  each  bolster,  each  side  bearing  will 
be  riveted  to  the  bolster,  with  four  %-inch  rivets.  The  dis- 
tance from  center  of  side  bearings  will  be  5  feet. 

Body  Bolsters. — Is  the  Z  bar  type,  riveted  together  with  %- 
inch  rivets,  and  built  up  as  shown  on  drawings. 

King  Bolts. — There  are  two  king  bolts,  1%  inches  in  diam- 
eter by  17  inches  long.  They  are  provided  in  the  center  with 
a  ring,  %  inch  in  thickness  by  %  inch  in  width,  as  indicated 
on  the  drawings. 

Truss  Rods. — There  are  six  truss  rods,  1%  inches  in  diam- 
eter, increased  to  1%  inches  in  diameter,  5  inches  in  lengtii 
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^t  each  end     They  are  in  two  lengths,  connected  !n  the  mid- 
dle with  wrought  iron  turnbuckles  of  a  satisfactory  make, 
^9kch  tnmbuckle  is  connected  with  the  adjacent  on  a   with  a 
8tr^  of  wood  of  suitable  dimensions  through  the  openings 
to  the  turnbuckles  to  prevent  them  from  turning-    The  wooden 
strip  is  secured  so  that  it  cannot  get  out.  o£  t^Iace.    The  truss 
>t>d  washers  which  bear  against  the  end  sill  of  the  car,  are  of 
Sray  iron,  5  inches  by  5  inches,  as  shown  on  the  detail  draw 
togs.    The  truss  rod  queen  posts  are  shown  on  the  drawings, 
and  must  \ie  bf  malleable  iron  and  secured  to  the  needle  beam 
^y  lag  screws  and  bolts.     The  posts  are   provided    with   a 
Bplit  key  or  other  means  to  prevent  the  truss  rod  from  fail- 
^  in  case  of  breakage. 

DratD  Bars  and  Springs, — ^The  draw  bars  are  M.  C.  B. 
'^dard.and  are  furnished  by  the  Railway  Company.  Thr^ 
I'^kets  for  the  same  are  %  inch  by  4  inches  iron,  and  riveted 
^  the  drawbars  with  two  1%-inch  ulster  iron  riv\?t8,  leav- 
^  the  ends  of  the  pocket  to  be  formed  as  shown  on  the 
"Swings  and  be  driven  into  the  recess  of  the  draw  bar  while 
^e  ends  of  the  pocket  are  hot.  After  they  have  been  properly 
^ftwn  together  and  riveted,  the  lugs  on  the  ends  must  be 
^ftwn  down  under  the  hammer  until  they  fill  the  space 
^^^een  the  lugs  of  the  draw  bars. 

Draw  Bar  Springs, — ^Are  the  Railway  Company's  standard, 
tod  will  be  furnished  by  the  Railway  Company. 

Draft  Sills, — Are  of  white  oak,  5^  inches  by  7  inches  thick 
and  5  feet  1%  inches  long;  they  are  gained  out  on  the  top  edge 
to  receive  the  cast  iron  draft  timber  keys,  on  the  side  to 
receive  the  draw  bar  stop  castings.  On  the  outside  of  each 
draft  sill  there  is  a  %-inch  strap  bolt  securing  same  to  body 
bolster.  Bolted  to  tne  center  sills  are  the  reinforcing  pieces 
5  inches  by  5  inches  which  form  the  continuous  draft  timbers 
to  resist  buffing  strains.  There  are  ten  %-inch  bolts,  and 
twelve  %-inch  lag  screws,  8  inches  long,  securing  these  timbers 
10  the  center  sills,  all  as  shown  on  drawings. 

Comer  Plates. — At  each  outside  lower  corner  of  the  car  is 
a  comer  plate,  ^4  inch  thick  by  8^  inches  in  width,  to  extend 
12  inches  o'n  the  side  of  the  car  and  10  inches  on  the  end  of 
the  car.  They  are  bolted  to  the  end  and  side  sills  with  ^ 
inch  bolts.  The  middle  plates  are  %  inch  thick,  2%  inches 
wide  and  11  inches  long  on  each  leg  bent  in  the  center  to  form 
a  seat  for  end  truss  rod.  They  are  secured  to  the  sheathing 
with  Vj-inch  strap  bolts  and  %-inch  lag  screws  3%  inches  long. 
The  upper  corner  plates  are  V2  inch  in  thickness  by  2 
inches  in  width,  and  11%  inches  on  each  leg.  They  are 
secured  to  the  plates  by  bolts  and  lag  screws  as  shown  on 
drawings. 

Sill  Steps. — There  are  two  sill  steps  of  wrought  iron,  % 
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inch  by  2  inches,  shaped  as  shown  on  the  drawing;  each  step  ^ 
secured  to  the  under  edge  of  side  sill  with  one  %-inch  l^J^ 
screw  4^  inches  long,  and  by  the  corner  post  rod. 

Ladder. — There  is  a  ladder  on  the  side  of  the  two  diagonB-^ 
corners  of  the  car,  made  up  of  six  handles  to  a  side  a:^^ 
one  on  the  roof,  of  %-inch  round  iron  22  inches  in  length  ^ 
and  fastened  with  %-inch  lag  screws,  3  inches  long.  There  ^:*' 
two  on  each  end  of  the  car  24  inches  long.  There  are  t^^?*^" 
on  each  end  of  the  car  24  inches  from  the  bottom  of  the  s5-U 
as  shown  on  the  drawings.  These  are  to  act  as  handholds  a:*:^^ 
are  secured  with  %-inch  lag  screws,  3  inches  in  length. 

BiXLke  Shaft. — Is  of  1%-inch  round  iron  with  bottom  en.^- 
1%  inches  in  diameter;  it  rests  in  a  wrought  iron  step  secur^^ 
to  the  end  sill  with  two  %-inch  bolts.    The  brake  wheel  is    ^^ 
inches  in  diameter  and  held  on  the  shaft  with  %-inch  nut; 
the  end  of  the  shaft  is  riveted  over  the  nut.    The  upper  bral^^ 
shaft  bracket  is  malleable  iron  and  is  secured  to  the  plate 
with  two  %-inch  bolts,  with  nuts  placed  outside  of  the  caiV 
and  to  the  roof  with  %-inch  lag  screws,  5  inches  long.     Tb^ 
location  of  the  brake  is  shown  on  the  drawing. 

Foundation  Brake. — All  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foundation  brake  is  shown  on  draw- 
ings. The  details  of  rods,  levers,  guides,  clamps,  etc.,  are 
shown  on  the  detail  drawings. 

Air  Brake. — The  air  brake  is  the  Westinghouse  automatic, 
quick  acting  freight  brake  and  located  as  shown  om  the  founda- 
tion brake  drawings.  All  joints  in  the  piping  and  fittings 
must  be  put  together  with  red  lead,  and  in  no  case  will  work 
be  accepted  unless  the  pipe  screw  going  into  the  fitting  will 
take  four  or  more  threads.  They  must  be  thoroughly  tight- 
ened and  well  secured  to  the  frame  of  the  car.  Test  of  same 
must  be  made  with  70  lbs.  air  pressure.  All  cars  must  he 
charged  and  applications  made  on  same  before  leaving  the 
shops. 

The  following  air  brake  equipment  will  be  furnished  by  the 
Railway  Company;  brake  cylinder,  reservoir,  triple  valve,  drain 
cup,  couplings  with  hose  complete,  angle  cock,  cut-out  cock 
and  release  valve,  as  per  Westinghouse  Company's  schedule, 
H-1. 

Wrought  Iron  or  Soft  Steel. — Wrought  iron  or  soft  steel 
used  in  the  construction  of  the  following  parts  will  be  subject 
to  surface  inspection  only  and  the  requirements  of  the  physical 
tests  will  be  waived.  Corner  irons  of  all  kinds,  top  and  bottom, 
side  and  end  door  tracks,  side  and  end  door  protecting  strips, 
threshold  plates  and  grain  door  plates. 

Castings. — If  desired,  a  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company,  and  all  castings  used  on  the 
oars  must  be  equal  in  weight  and  correspond  in  dimensions 
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General  Instructions, — ^AU  materials  which  enter  into  the 
onstruction  of  cars  built  under  these  specifications,  must  con- 
orm  to  them  fully  in  weight,  size  and  quality.  The  work 
8  to  be  done  in  a  thorough  and  workmanlike  manner,  and  the 
material  and  workmanship  are  subject  to  inspection  by  a  rep- 
'esentative  of  the  Railway  (Company  at  all  times.  Companies 
>r  individuals  furnishing  materials  for  these  cars,  or  those 
^ho  are  building  them,  must  furnish  all  facilities  to  expedite 
the  inspection  of  material  and  workmanship. 

It  is  the  Intention  that  these  written  specifications  and  the 
drawings  which  form  a  part  thereof,  shall  harmonize  in  every 
particular.  Any  necessary  change  from  them  or  the  drawings, 
or  any  discrepancies  which  may  be  found  shc^ald  be  reported 
*t  once  to  the  Superintendent  of  the  Car  Department,  in  writ- 
^^K.  for  decision. 

All  specifications  and  drawings  for  40-foot  fiat  car  bodies 
^liich  have  been  issued  by  this  company  prior  to  this,  date,  are 
lull  and  void,  to  prevent  mistakes  they  should  be  returned  to 
he  company. 

Zjow  Drop  Bottom  Gondola  Car.— The  Gondola 
;^r  is  a  step  in  advance  of  the  flat  car  as  the  plat- 
■^XTii  is  surrounded  by  side-planks  either  per- 
manently attached  or  removable  or'hinged.  Gon- 
dola ears  are  used  mostly  for  the  transportation  of 
^^xnber  and  coal  and  are  provided  according  to  the 
ser\'ice  they  are  placed  in  with  various  appliances 
^^  facilitate  the  handling  of  the  freight  such  as 
^^opper  bottoms  and  inclined  floors  for  coal,  etc. 

^^ECIKICATIONS    FOR    LOW  DROP-BOTTOM  GONDOLA   CAB,   80,000 
POUNDS  OAPAOITr. 

The  drawings  accompanying  these  specifications,  and  form- 
*Dg  a  part  of  the  same,  are  as  follows: 

General  Plan. 
Wood  Details. 
Wrought  Dejails. 
Cast  Details. 
Lettering. 
Draft  Rigging. 
Air  Brakes. 
Air  Brake  Details. 
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inch  by  2  inches,  shaped  as  shown  on  the  drawing;  each  step 
secured  to  the  under  edge  of  side  sill  with  one  %-inch  to 
screw  4^  inches  long,  and  by  the  corner  post  rod. 

Ladder. — There  is  a  ladder  on  the  side  of  the  two  'diagon.- 
corners  of  the  car,  made  up  of  six  handles  to  a  side 
one  on  the  roof,  of  %-inch  round  iron  22  inches  in  lengt  !■ 
and  fastened  with  %-inch  lag  screws,  3  inches  long.  There  ai^ 
two  on  each  end  of  the  car  24  inches  long.  There  are  t\  ^^ 
on  each  end  of  the  car  24  inches  from  the  bottom  of  the  sil^- 
as  shown  on  the  drawings.  These  are  to  act  as  handholds  ar^ 
are  secured  with  %-inch  lag  screws,  3  inches  in  length. 

BiXLke  Shaft. — Is  of  1^-inch  round  iron  with  bottom  en«3 
1%  inches  in  diameter;  it  rests  in  a  wrought  iron  step  secure < 
to  the  end  sill  with  two  %-inch  bolts.  The  brake  wheel  is  3- ' 
inches  in  diameter  and  held  on  the  shaft  with  %-inch  nu't^ 
the  end  of  the  shaft  is  riveted  over  the  nut.  The  upper  bralc^ 
shaft  bracket  is  malleable  iron  and  is  secured  to  the  plat^ 
with  two  %-inch  bolts,  with  nuts  placed  outside  of  the  car^ 
and  to  the  roof  with  %-inch  lag  screws,  5  inches  long.  The 
location  of  the  brake  is  shown  on  the  drawing. 

Foundation  Brake. — All  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foundation  brake  is  shown  on  draw- 
ings. The  details  of  rods,  levers,  guides,  clamps,  etc.,  are 
shown  on  the  detail  drawings. 

Air  Brake. — The  air  brake  is  the  Westinghouse  automatic, 
quick  acting  freight  brake  and  located  as  shown  om  the  founda- 
tion brake  drawings.  All  joints  in  the  piping  and  fittings 
must  be  put  together  with  red  lead,  and  in  no  case  will  work 
be  accepted  unless  the  pipe  screw  going  into  the  fitting  will 
take  four  or  more  threads.  They  must  be  thoroughly  tight- 
ened and  well  secured  to  the  frame  of  the  car.  Test  of  same 
must  be  made  with  70  lbs.  air  pressure.  All  cars  must  he 
charged  and  applications  made  on  same  before  leaving  the 
shops. 

The  following  air  brake  equipment  will  be  furnished  by  the 
Railway  Company;  brake  cylinder,  reservoir,  triple  valve,  drain 
cup,  couplings  with  hose  complete,  angle  cock,  cut-out  cock 
and  release  valve,  as  per  Westinghouse  Company's  schedule, 
H-1. 

Wrought  Iron  or  Soft  Steel. — Wrought  iron  or  soft  steel 
used  in  the  construction  of  the  following  parts  will  be  subject 
to  surface  inspection  only  and  the  requirements  of  the  physical 
tests  will  be  waived.  Corner  irons  of  all  kinds,  top  and  bottom, 
side  and  end  door  tracks,  side  and  end  door  protecting  strips, 
threshold  plates  and  grain  door  plates. 

Castings. — If  desired,  a  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company,  and  all  castings  used  on  the 
oars  must  be  equal  in  weight  and  correspond  in  dimensions 


^^ih  the  samplee  furnished.  The  Initialg  of  tlie  Railway  Com- 
pany, together  with  the  pattern  numbers  must  be  plainly  catjt 
00  evtry  piece.  All  malleable  iron  castings  must  have  the 
shop  Dr  trade  marks  of  the  maker  caat  upon  them  for  future 
UifcGtifieaiion  of  castings. 

Omiji  and  Coal  Line. — Is  painted  on  the  inelde  near  the 
tJ<>orway;  the  wheat  and  corn  line  is  5  feet  6  Inches  from  the 
*<*P  Of  floor,  and  the  coal  line  Is  5  feet  from  top  of  floor, 

Morii^eg  and  Tenons, — All  mortises  and  tenons,  tenon 
®^tioulderfi,  butting  joints  of  braces  and  post»  sills,  etc.,  the  top 
J'^tl  outside  face  of  the  side  and  end  sills,  the  top  and  outsije 
*^ce  of  the  slcJe  and  end  plates,  are  to  receive  one  heavy  coat 
^^  the  Railway  Company's  wood  preserving  creosote  paint. 

Painting. — The  car  is  to  be  painted  on  the  outside  with 
T-nree  coats  of  the  Railway  Company's  standard  No.  1  mineral 
P^ini;  the  Iron  work  where  exposed  is  to  receive  one  coat  of 
^&tiaUum  black  paicL  The  edges  of  the  top  and  bottom  course 
?^  roof  boards  are  to  receive  one  coat  of  No.  1  mineral  paint 
^fore  being  laid.  The  first  course  of  the  roof  Is  to  receive 
**iiee6at  of  No.  1  paint  before  the  plastic  paper  Is  applied.  The 
^Uerior  of  the  car  must  not  be  painted  oftener  than  once  in 
l^WeQty-four  hours.  The  bociy  of  the  trade  mark  is  the  Rail- 
way Company's  standard  No.  2G  painL  The  lettering  for  the 
cEfB  is  the  Railway  Company's  standard  No*  17  paint.  The 
Joeatioa  and  arrangement  of  lettering  is  shown  on  draw- 
^^&  Pounce  patterns  for  all  lettering,  trade  marks,  etc., 
will  be  furnished  by  the  Railway  Company. 

Bolts  and  Nuts. — All  bolts  and  nuts  are  to  have  U.  S.  stand- 
ard threads,  and  to  correspond  with  the  samples  which  will  be 
furnished  by  the  Railway  Company. 

Trucks. — Drawings  and  specifications  for  the  Railway  Com- 
pany's high  freight  truck,  for  cars  of  80,000  pounds  capacity, 
accompany  and  form  a  part  of  these  specifications. 

General  Instructions. — All  material  which  enters  into  the 
construction  of  cars  built  under  these  specifications  must  con- 
form to  them  fully  in  weight,  size  and  quality.  All  work 
must  be  done  in  a  thorough  and  workmanlike  manner,  and 
the  material  and  workmanship  are  subject  to  inspection  by  a 
representative  of  the  Railway  Company  at  all  times.  Com- 
panies or  individuals  furnishing  materials  for  these  cars,  or 
those  who  are  building  them,  must  furnish  every  facility  to 
expedite  the  inspection  of  material  and  workmanship.  It  is 
the  intention  that  these  written  specifications,  and  the  draw- 
ings that  form  a  part  thereof  shall  harmonize  in  every  par- 
ticular. Any  change  from  the  specifications  or  drawings,  or 
any  discrepancies  yhich  may  be  found,  should  be  reported  at 
once  in  writing  to  the  proper  ofi^cial  for  decision.  All  speci- 
fications and  drawings  for  box  cars  which  have  been  issued 
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by  the  Railway  Company  prior  to  this  date,  are  null  ar 
void.  To  prevent  mistakes,  they  should  be  returned  to  tl 
company. 

The  Flat  Car.— A  platform  upon  wheels  const 
tutes  the  flat  car  and  it  is  used  in  the  regula 
freight  service  for  transporting  such  coarser  kind 
of  freight  as  need  no  protection  from  the  element 
and  is  of  such  character  that  it  is  not  liable  t 
depredations. 

SPECIFICATIONS    FOR   FLAT    CAR,    80,000    POUNDS    CAPACITY. 

The  drawings  referred  to  in  these  specifications,  and  forn 
ing  a  part  of  the  same,  are  as  follows: 

General  Plan. 
Wood  Details. 
Wrought  Details. 
Cast  Details. 
Lettering. 
Draft  Rigging. 
Air  Brakes. 
Air  Brake  Details. 

The  following  supplementary  specifications  for  materij 
will  form  a  part  of  these  specifications: 

(1.)     Specifications  for  the  purchase  of  Wrought  Iron. 
(2.)     Specifications  for  the  purchase  of  Mild  Steel. 
(3.)     Specifications  for  the  purchase  of  Helical  Springs. 
The  following  materials  will  be  furnished,  free  of  chan 
at  the  Works  of  the  builder,  by  the  Railway  Company: 
(1.)     Draw  Bar  Springs. 
(2.)     Automatic  Couplers. 
(3.)     Air  Brakes. 
(4.)     Paint  stock  of  all  kinds  ready  for  use. 

GENERAL    DIMENSIONS. 

Length  over  end  sills   40'      0 

Width  over  side  sills 8'      8 

Height  from  top  of  rail  to  center  of  draw  bar 2'     10^ 

Framing. — All  longitudinal  sills  are  long  leaf  Southern  pii 
sound  and  clear,  one  corner  may  be  sappy,  but  not  to  exce 
1^  inches  in  width.  End  sills,  cross  tie  timbers,  draft  tl 
bers,  buffer  blocks  and  air  brake  cylinder  blocks  are  of  oi 
of  suitable  quality  for  the  purpose  intended.    The  bolster  fl 
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Gbneral  Plan— Flat  Car. 
90,000  Lbs.  Capacity. 
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ing  blocks,  and  draft  timber  reinforcing  pieces  are  of  white 
oak  or  Southern  pine  of  suitable  quality,  all  framed  as  shown 
on  the  detail  drawings. 

Flooring, — Is  Southern  or  Norway  pine,  2^  inches  in  thick- 
ness, ship-lapped  on  the  edge  to  match  the  Railway  Conipany's 
standard.  It  must  be  not  less  than  4  inches  nor  more  than  8 
inches  in  width.  In  laying,  wide  and  narrow  pieces  should 
alternate.  It  must  be  surfaced  on  one  side  and  nailed  to  the 
Bills  with  40-penny  nails,  staggered^  4-inch  and  6-inch  boards 
to  have  two  nails  to  each  sill. and  8-inch  boards  to  have  three 
nails  to  each  sill.  The  flooring  overlaps  each  side  sill  %  o£ 
an  inch. 

Jhaft  Timbers. — Are  of  white  oak  6  inches  by  6%  inches 
^Ick,  and  5  feet  7  inches  long.  They  are  gained  out  on  the 
top  face,  to  receive  the  cast  iron  draft  timber  keys,  on  the  side 
to  receive  the  drawbar  stop  castings.  Bolted  to  the  center 
sills,  are  reinforcing  pieces  5  inches  by  5  inches,  which  form 
the  continuous  draft  timbers,  to  resist  buffing  strains.  These 
pieces  are  secured  to  center  sills  by  bolts  and  lag  screws. 

Filling  Blocks. — There  are  filling  blocks  7%  inches  by  6% 
*^he8  by  1  feet  9%  inches  long,  bolted  between  drawbar  stop 
^^•atlngs,  body  bolster  and  draft  timbers. 

Buffer  Blocks. — The  two  oak  buffer  blocks  are  6  inches  by 
o  inches,  and  2  feet  4  inches  long,  beveled  on  the  top  edge,  and 
pined  on  the  lower  front  face  and  edge  to  receive  the  wrought 
iron  buffing  angles.  The  details  are  shown  on  the  drawings. 
The  blocks  are  bolted  to  the  sill  with  two  %-inch  bolts,  and 
further  held  by  the  two  middle  truss  rods.  The  back  face  and 
lower  edge,  and  front  face  of  sills,  must  have  a  heavy  coat  of 
standard  creosote  wood  preservative  paint  before  the  blocks 
are  bolted  in  position. 

Cross  Center  Ties. — Are  4%  inches  by  8%  inches  and  are  8 
feet  8  inches  long.  They  are  bored  in  such  a  manner  as  to 
secure  them  to  the  side  and  center  sills,  and  are  gained  out 
on  the  side  sills  as  shown.  The  truss  rod  queen  posts  are 
secured  to  them  by  means  of  lag  screws,  and  bolts  passing 
through  the  sills. 

Body  Bolster  Blocks. — There  are  ten  body  bolster  blocks  of 
oak.  or  yellow  pine,  6^/^  inches  by  10  inches,  of  suitable  length 
to  fill  the  space  between  the  sills.  They  are  held  in  place  by 
cleats  nailed  to  the  sills,  and  the  saddles  on  which  the  truss 
rods  bear  are  secured  to  them.  There  are  also  four  blocks,  3% 
inches  by  6  inches,  and  19  inches  long,  of  oak  or  yellow  pine; 
these  are  located  between  the  stake  pockets  and  the  inter- 
mediate sills. 

Tie  Hods. — There  are  two  %-inch  tie  rods  passing  across  the 
<ar  from  outside  to  outside  of  the  side  sills,  located  as  shown 
on  the  drawing. 
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Stake  Pockets. — ^There  are  twenty-six  malleable  iron  stake 
pockets,  twenty-two  of  which  are  secured  to  the  side  sills  with 
%-inch  "U"  bolts,  and  four  are  secured  to  the  intermediate 
bills  with  %-inch  "U"  bolts.  Their  location  is  shown  on  the 
drawings. 

Body  Bolster.^ls  the  "Z"  bar  type,  riveted  together  with 
%-inch  rivets,  and  built  up  as  shown  on  drawings. 

Body  Side  Bearings, — There  are  two  malleable  iron  side 
bearings  to  each  bolster.  Each  casting  is  to  be  riveted  to 
bolsters  with  %-inch  rivets,  the  distance  from*  center  to  center 
of  side  bearings  is  5  feet  0  inches. 

King  Bolts. — There  are  two  king  bolts,  1%  inches  in  diame- 
ter by  17  inches  long,  provided  in  the  center  with  a  ring,  %- 
inch  in  thickness  by  %  inch  in  width,  as  indicated  by  the 
drawings. 

Truss  Rods. — There  are  eight  longitudinal  truss  rods;  six 
of  which  extend  from  outside  to  outside  of  end  sills  and  two 
of  which  extend  from  outside  to  outside  of  buffer  blocks.  They 
are  Hi  inches  in  diameter  and  increased  to  1%  inches  in  diam- 
eter for  a  length  of  5  inches  at  each  end.  They  are  in  two 
lengths  connected  in  the  middle  by  wrought  iron  turnbuckles  of 
a  satisfactory  make.  The  turnbuckles  are  connected  in  threes 
with  a  strip  of  wood  of  suitable  dimensions  passing  through 
their  openings  to  prevent  them  from  turning.  The  strips  are 
to  be  secured  so  that  they  cannot  get  out  of  place.  The  truss 
rod  washers  which  bear  against  the  end  sills  of  the  car  are  of 
gray  iron. 

Inverted  Truss  Rods. — There  are  two  longitudinal  truss 
rods  extending  from  outside  to  outside  of  body  bolster,  the  ends 
passing  between  the  two  plates  of  the  bolster.  They  are  pro- 
vided at  each  end  with  a  washer  casting  which  bears  on  the 
edge  of  each  of  the  bolster  plates;  these  are  referred  to  as 
inverted  truss  rods,  and  they  extend  above  the  filling  blocks 
placed  on  the  cross  tie  timbers.  On  these  blocks  are  truss  rod 
saddles  similar  to  those  that  are  provided  over  the  body 
bolsters  for  the  other  longitudinal  truss  rods.  Between  the 
cross  tie  timbers  these  inverted  truss  rods  pass  just  beneath 
the  floor  of  the  car. 

Corner  Plates. — There  are  four  sill  plates,  %  inch  by  8% 
Inches  and  lap  12  inches  on  the  side  and  10  inches  on  the  end 
of  the  car.  They  are  bolted  to  the  end  sills  and  side  sills 
ivith  %-inch  bolts.  The  bolts  passing  through  the  side  sills 
must  also  extend  through  the  intermediate  sills,  as  shown  on 
the  drawings. 

Drawbars  and  Pockets. — The  drawbars  are  M.  C.  B.  stand- 
ard and  furnished  by  the  Railway  Company.  The  i>ockets  are 
Vh  inch  by  4  inches  iron,  and  riveted  to  the  drawbar  with  two 
IVs-inch  ulster  iron  rivets,  leaving  the  ends  of  the  pockets  to  be 
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formed  as  i^town  oa  the  drawings*  and  driven  into  the 
recesses  ot  the  drawbar  while  the  ends  or  the  pockets  are  hot. 
They  are  thai  drawn  together  and  properly  riveted.  The  lugsj 
on  the  end  must  be  drawn  down  untier  the  hammer  until  they 
entirely  fill  the  space  between  the  lugs  of  the  drawbars, 

DrawlHir  Sprinfir*.— Are  tlie  Railway  Company's  slanclard 
and  will  be  furnished  by  the  Railway  Company. 

Drawbar  Stop  Castings, — The  drawbar  slop,  or  housing  east* 
Insps,  are  malleable  iron,  in  two  pieces,  each  piece  to  be  bolted 
to  the  draft  timber  with  eight  %-inch  bolts,  aod  secured  further 
from  longitudinal  motion  by  being  let  into  the  draft,  timber 
1  11/16  inches.  The  drawbar  guides  are  ^  inch  by  3  Inches^ 
and  placed  in  position  as  shown  on  drawing.  The  carrier  iron 
is  1  inch  by  4  inches.  The  drawbar  stop  and  other  castings 
forming  the  draft  rigging,  is  known  as  the  Williamson  &  Pries 
patent,  and  the  right  to  manufacture  and  uE^e  the  same  Is  own- 
ed by  the  Railway  Company.  No  royalty  will  be  charged  to 
car  builders. 

Brake  Shaft, — ^The  brake  shaft  is  3  feet  10  Inches  long  and 
1%  inches  in  diameter.  Prom  the  lowev  end,  for  a  length 
of  2  inches,  it  is  1  inch.in  diameter,  and  fc  '  a  distance  of  17^ 
inches  aboTe  this,  it  is  1%  inches  in  diamLisr;  this  change  In 
diameter  is  abrupt,  and  forms  a  shoulder  which  rests  in  a 
swiTSlling  step  proTided  on  the  brake  shaft  bracket.  At  the 
top  end  the  shaft  is  a  square  for  a  distance  of  2V^  Inches  from  i 
the  hand  wheel.  The  hand  wheel  is  17  inches  in  diameter,  and 
held  in  place  by  a  %-inch  nut,  the  shaft  riveted  over  the  nut. 
This  arrangement  is  so  made  that  by  raising  the  clip,  the  brake 
shaft  will  swing  down  to  a  horizontal  position,  and  tlie  brake 
shaft  must  be  of  such  length,  that  the  hand  wheel  will  clear 
the  side  sill  and  end  flooring  when  swung  down,  and  not  pro- 
ject further  than  necessary  beyond  the  side  of  the  car.  The 
brake  shaft  is  held  in  place  by  the  swivelling  seat  at  the  lower 
end  of  the  bracket  casting  and  by  a  clip  at  the  upper  end  of  the 
bracket.  This  clip  is  removable  to  allow  the  shaft  to  swing 
to  a  horizontal  position. 

Brake  Shaft  Step. — The  brake  shaft  step  will  be  malleable 
iron,  and  will  be  secured  to  end  sills  by  the  intermediate  truss 
rod  and  one  %-inch  bolt  through  the  sill.  The  swivelling  part 
will  be  of  wrought  iron  and  so  made  that  the  part  on  which 
the  brake  shaft  rests  will  form  Its  own  rivet  and  turn  at  least 
90  degrees.  There  is  also  one  %-lnch  bolt  passing  vertically 
through  the  end  sill  and  the  aog  on  the  top  of  the  floor. 

Steps  and  Handholds. — There  are  two  sill  steps  located  at 
the  brake  shaft  end  of  the  car;  there  are  two  22-inch  handholds 
located,  one  at  each  end  of  the  car  on  the  opposite  side  of  the 
uncoupling  lever,  and  two  14-Inch  handholds  located,  one  each 
at  the  outside  of  the  uncoupling  lever.    The  sill  step  Is  secured 
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General  Instructions. — All  materials  which  enter  into  the 
construction  of  cars  built  under  these  specifications,  must  con- 
form to  them  fully  in  weight,  size  and  quality.  The  work 
is  to  be  done  in  a  thorough  and  workmanlike  manner,  and  the 
material  and  workmanship  are  subject  to  inspection  by  a  rep- 
resentative of  the  Railway  Company  at  all  times.  Companies 
or  individuals  furnishing  materials  for  these  cars,  or  those 
who  are  building  them,  must  furnish  all  facilities  to  expedite 
the  inspection  of  material  and  workmanship. 

It  is  the  intention  that  these  written  specifications  and  the 
drawings  which  form  a  part  thereof,  shall  harmonize  in  every 
particular.  Any  necessary  change  from  them  or  the  drawings, 
or  any  discrepancies  which  may  be  found  shc^ild  be  reported 
at  once  to  the  Superintendent  of  the  Car  Department,  in  writ- 
ing, for  decision. 

All  specifications  and  drawings  for  40-foot  fiat  car  bodies 
which  have  been  issued  by  this  company  prior  to  this,  date,  are 
null  and  void,  to  prevent  mistakes  they  should  be  returned  to 
the  company. 

Low  Drop  Bottom  Gondola  Car.— The  Gondola 
car  is  a  step  in  advance  of  the  flat  car  as  the  plat- 
fonn  is  surrounded  by  side-planks  either  per- 
manently attached  or  removable  or'hinged.  Gon- 
dola cars  are  used  mostly  for  the  transportation  of 
lumber  and  coal  and  are  provided  according  to  the 
service  they  are  placed  in  with  various  appliances 
to  facilitate  the  handling  of  the  freight  such  as 
hoi)]jer  bottoms  and  inclined  floors  for  coal,  etc. 

SPECIFICATIONS    FOR    LOW   DROP-BOTTOM  GONDOLA    CAR,   80,000 
POUNDS  CAPACITY . 

The  drawings  accompanying  these  specifications,  and  form- 
ing a  part  of  the  same,  are  as  follows: 

General   Plan. 
Wood  Details. 
Wrought  Details. 
Cast  Details! 
Lettering. 
Draft  Rigging. 
Air  Brakes. 
Air  Brake  Details. 
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GENERAL    DIMENSIONS. 

Length  over  end  sills 36'  0     " 

Width  over  side  sillc 8'  6     " 

Length  inside  of  end  planks 35'  7%" 

Width  inside  of  side  planks 9'  4     " 

Height  from  top  of  rail  to  center  of  drawbar 2'  10%" 

Height  of  side  planks 4'  0     " 

Cubical  capacity 1360'  0     " 

The  following  supplementary  specifications  for  materials 
will  form  a  part  of  these  specifications: 

(1.)     Specifications  for  the  purchase  of  Wrought  Iron. 
(2.)     Specifications  for  the  purchase  of  Mild  Steel. 
(3.)     Specifications  for  the  purchase  of  Helical  Springs. 

The  following  articles  will  be  furnished  by  the  Railway 
Company,  free  of  charge,  at  the  works  of  the  builder: 

(1.)  Drawbar  Springs. 

(2.)  Automatic  Couplers. 

(3.)  Air  Brakes. 

(4.)  Paint  stock  of  all  kinds  ready  for  use. 

Framing. — All  longitudinal  sills  are  of  long  leaf  Southern 
pine,  sound  and  clear;  one  corner  may  be  sappy,  but  not  to  ex- 
ceed 1^/^  inches  wide.  End  sills,  cross-tie  timbers,  buffer  blocks, 
side  and  end  stakes,  and  air  brake  cylinder  blocks  are  of  white 
oak,  of  suitable  quality  for  the  purpose  intended.  The  bolster 
filling  blocks  are  of  white  oak;  the  side  and  end  boards  are 
of  Norway  pine,  free  from  sap,  and  of  suitable  quality,  all 
framed  as  shown  on  the  detail  drawings. 

Flooring. — Is  either  long  leaf  Southern  or  Norway  pine, 
1%  inches  in  thickness,  ship  lapped  on  the  edge  to  match  the 
Railway  Company's  standard.  It  must  not  be  less  than  4  Inches 
nor  more  than  8  inches  in  width.  In  laying,  wide  and  narrow 
pieces  must  alternate.  It  must  be  surfaced  on  one  side  an  1 
nailed  to  the  sills  with  30-penny  cut  nails.  Pieces  from  4  inches 
to  6  inches  in  width  shall  be  nailed  at  each  sill  with  two  30- 
penny  nails,  staggered.  Pieces  from  6  to  8  inches  wide  shall 
be  nailed  at  each  sill  with  three  30-penny  nails,  one  of  which 
may  be  driven  blind. 

Buffer  Blocks. — The  two  oak  buffer  blocks  are  4%  Inches  by 
10y2  inches  and  2  feet  2yo  inches  in  length,  gained  and  bored 
as  shown  on  drawings.  They  are  bolted  to  end  sills  with  three 
%-inch  bolts  with  nuts  placed  outside,  and  one  %-inch  By  10- 
inch  lag-screw  as  per  drawing.  They  are  also  held  in  place 
by  the  two  center  truss  rods. 

Cross  Tie  Timbers. — Are  4^2  inches  by  12  inches  by  8  feet 
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€  fncheB  long;  they  are  ho  red  in  a  manner*  as  to  secure  them 
to  the  sills.  The  truss  rod  queen  posts  are  secured  to  the  same 
by  means  of  bolts  passing  through  the  sills. 

Bodu  Bolster  a7id  Filling  Blocks. — There  are  four  suh-siM 
bolster  blocks  a  inches  by  4^  inches  by  27  Inches  that  are  held 
in  place  by  %-inch  bolts  an*.!  two  7%  inches  by  9  inches  by  3 
feet  11  !4  IncbeB  oak  filling  blocks  placed  between  the  center 
Bills.  There  are  six  blocks  4 Ms  inches  by  9  inches  by  21% 
inches  which  are  placed  between  the  center  and  intermediate 
sills.  These  are  to  rest  directly  over  the  cross-frame  tlo 
timbers-    all  are   shown   on   drawing. 

Tie  Rods,—T^BTe  are  nine  Tie  Rods  %  Jnches  in  diameter 
increased  to  %  inches,  3  inches  in  length  on  each  end,  passing 
through  side  posts  and  placed  on  top  of  sills,  and  two  at  each 
end  of  car  through  body,  one  of  which  is  a  truss  rod.  There 
are  also  eight  %-inch  rods  securing  end  boards  to  body  of  car. 

Side  Planks. — Are  of  Norway  pine  2^^  Inches  thick, 
dVii  inches  wide  and  3G  feet  long.  They  are  bolted  to  side  stakes 
and  corner  Irons  with  ^-inch  bolts,  which  wHl  have  wrought 
iron  washers  under  bolt  head  on  Inside  and  ^-inch  by  li/j-incii 
by  45  inches  strap  iron  for  washers  on  outside  of  car  at  stakes. 
Bolts  to  be  spaced  as  per  drawing. 

End  Plafiks. — Are  of  Norway  pine  2^  inches  thick  and  9 
feet  4  inches  long,  of  the  same  width  as  used  on  the  sides. 
They  are  secured  to  the  end  stakes  and  to  the  corner  plates 
with  ^-liich  bolts  which  will  have  wrought  iron  washers  under 
head  oo  inside  aiTd  outside.  The  details  are  shown  on  draw- 
ing. 

Side  Stakes. — There  are  eighteen  white  oak  side  stakes,  4 
inches  wide  by  5  inches  thick  at  the  middle  and  bottom,  and  3 
inches  at  top.  Twelve  of  these  are  5  feet  1%  inches  long,  and 
six  are  5  feet  10%  inches  long.  The  position  ot  stakes  and 
details  are  shown  on  drawings. 

EtuL  Stakes. — There  are  four  white  oak  end  stakes  4  inches 
by  3Va  inches,  two  4  feet  7^^  inches  long  and  two  4  feet  11% 
inches.  The  lower  ends  extend  to  end  sills  and  are  secured 
to  same  by  %-inch  bolts  and  lag  screw.  The  side  stakes  are 
prevented  from  spreading  by  means  of  %-inch  rods  extending 
across  the  car  and  through  malleable  iron  washer  plates  on 
the  outside  edge  of  the  stake,  forming  stake  pockets. 

Body  Bolsters. — Is  the  Z  bar  type,  riveted  together  with 
%-inch  rivets  and  built  up  as  shown  on  drawings. 

Side  Bearings. — There  are  two  malleable  iron  side  bear- 
ings to  each  bolster;  each  bearing  is  to  bsar  on  the  bottom 
side  of  the  body  bolsters.  Each  side  will  be  riveted  to  the 
t>ol8ter  with  four  3-inch  rivets.  The  distance  from  center  to 
center  of  the  side  bearing  is  5  feet  and  0  inches. 

Drop  Doors. — There  are  four  maple  drop  doors  placed  cross- 
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wise  of  car  at  center.  They  are  hung  from  the  cross  frame 
center  ties  by  hinges  and  operated  by  a  winding  shaft,  con- 
nected to  doors  by  chains.  For  location  of  doors  and  details 
see  drawings. 

Side  Doors. — There  are  two  side  doors  placed  at  diagonal 
corners  of  car,  19  inches  wide  by  2  feet  9^^  inches  long,  hung 
by  hinges  as  shown  in  detail. 

King  Bolts. — There  are  two  king  bolts,  1%  inches  in  diam- 
eter by  17  inches  long,  provided  in  the  center  with  a  ring,  % 
inch  in  thickness  by  %  inch  in  width,  as  indicated  by  draw- 
ings. 

Truss  Rods. — There  are  six  longitudinal  truss  rods,  1% 
inches  in  diameter  increased  to  IVj  inches  in  diameter,  5 
inches  in  length  at  each  end.  They  are  in  two  lengths,  con- 
nected 18  inches  from  the  middle  with  wrought  iron  turn- 
buckles  of  a  satisfactory  make;  the  turn-buckles  are  connected 
in  pairs  with  a  strip  of  wood,  of  suitable  dimensions,  through 
the  openings  in  the  turn-buckles  to  prevent  them  from  turning. 
The  wooden  strip  is  to  be  secured  so  that  it  cannot  get  out  of 
place.  The  truss  rod  washers  which  bear  against  the  end 
sills  of  the  car,  are  of  malleable  iron.  The  truss  rod  queen 
posts  must  be  of  malleable  iron,  secured  to  the  cross  center 
ties  and  sills  by  %-inch  bolts.  The  center  bearing  will  be 
provided  with  shelves  on  which  will  be  placed  a  2-inch  plank, 
separating  them  lengthwise  of  car.  Plank  to  be  secured  to 
shelf  by  %-inch  bolts  at  each  end  of  plank.  The  posts  are 
provided  with  a  split  key  or  other  means  of  preventing  the 
truss  rods  from  falling  in  case  of  breakage. 

Draw  Bars  and  Pockets. — The  draw  bars  are  M.  C.  B.  stand- 
ard, and  are  furnished  by  the  Railway  Company.  The  pockets 
for  same  are  %-inch  by  4  inches  iron,  and  riveted  to  the  draw- 
bar by  two  1  %-inch  ulster  iron  rivets,  leaving  the  ends  of  the 
pocket  to  be  formed  as  shown  on  the  drawing,  and  be  driven 
into  the  recesses  of  the  drawbar  while  the  ends  of  the  pocket 
are  hot.  After  they  have  been  drawn  together  and  properly 
riveted,  the  lugs  on  the  ends  must  be  drawn  down  under  the 
hammer  until  they  fill  the  space  between  the  lugs  of  the  draw- 
bar. 

Draw  Bar  Springs. — Are  the  Railway  Company's  standard 
and  will  be  rurnished  by  the  Railway  Company. 

Draw  Bar  Stop  Castings. — The  draw  bar  stop  castings  or 
housing  castings  are  malleable  iron  in  two  pieces,  each  piece  to 
be  bolted  to  the  sill  with  eight  %-inch  bolts,  and  secured  fur- 
ther from  longitudinal  motion  by  being  let  into  the  sills 
1  11/16  inches.  The  follower  plate  carrier  irons  are  %  inch 
by  2  inches,  the  followers  IVj  inch  by  6  inches  by  9  inches, 
placed  in  position  as  shown  in  the  drawings.  The  carrier  iron 
is  %  inch  by  3  inches.  The  end  sill  reinforcing  piece  is  1  inch 
by  4  inches. 
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The  draw  bar  stop  aad  other  castings  forming  the  draft 
rigging  is  known  as  the  Willianjson  &  Priss  patent,  and  the 
right  to  manufacture  and  use  the  same  is  owned  by  the 
Railway  CJompany.  No  royalty  will  be  charged  to  car 
builders. 

Comer  Ptoifej.— There  are  four  corner  plates  lor  the  sides* 
3/16  inch  thick  hy  10  inches  by  3  feet  9  inclies  long,  bent  in 
the  center  to  ext&nd  5  inches  on  the  end  and  side.  They  are 
secured  to  the  end  and  sides  with  i^-inch  bolts.  They  are  fn;-- 
ther  secured  by  means  of  rods  as  shown  on  drawings. 

Brake  Shaft. --The  Brake  Shaft  is  of  lyi-m.h  round  iron, 
with  bottom  end  1V&  Inches  in  diameter.  It  is  to  rest  in  a 
malleable  iron  step  secured  to  the  end  eill  with  %  inch  holts. 
The  brake  Wheel  is  17  inches  in  diameter  and  held  to  the 
shaft  with  %-inch  nut ;  the  end  of  the  shaft  is  riveted  over  the 
nut.  The  upper  brake  shaft  bracket  is  of  malleable  Iron,  and 
is  secured  to  the  end  plank  step  with  %-inch  tjolts. 

Luml^er  Stake  Pock  eta. — There  are  eight  lumber  stake  pock- 
ets made  of  wrought  iron  \(^  inch  by  2V£  inches.  Their  location 
and  shape  is  Bhown  on  the  drawings. 

Steps  and  Handholds. — There  is  one  sill  step,  and  three 
ladder  handles  located  on  each  side  of  the  brake  staff  end  of 
the  car,  and  two  on  the  foot  board*  or  platform,  as  shown  on 
the  drawings.  There  are  also  two  handholds  located  on  each 
end  of  the  car,  24  inches  from  the  bottom  of  the  sill.  The  sill 
step  is  secured  with  %'inch  lag  screws  1^  inches  long^  and 
the  handles  with  ^-inch  button-head  bolts. 

Foundation  Brake. — All  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foundation  brake  is  shown  on  the 
drawings,  and  the  details  *of  rods,  levers,  guides,  clamps,  etc., 
are  shown  on  the  detail  drawings. 

Air  Brakes. — The  air  brake  is  the  Westinghouse  automatic 
quick-acting  air  brake,  and  located  as  shown  on  the  foundation 
brake  drawings.  The  following  air  brake  equipment  will  be 
furnished  by  the  Railway  Company:  Brake  Cylinder,  reser- 
voir, triple  valve,  drain  cup,  couplings  with  hose  complete, 
angle  cock,  cut-out  cock,  release  valve  and  retaining  valve,  as 
per  Westinghouse  Company's  Schedule  H-2.  The  pipes,  clamps, 
etc..  must  be  furnished  by  the  builder. 

Sample  Castings. — A  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company,  and  all  castings  used  must 
be  equal  in  weight,  and  correspond  in  dimensions  with  the 
samples  furnished.  The  initials  of  the  Railway  Company, 
together  with  the  pattern  number,  must  be  plainly  cast  on 
every  piece.  All  malleable  iron  castings  must  have  the  shop 
or  trade  marks  of  maker  cast  upon  them,  for  future  identifica- 
tion of  castings. 

Mortises   and   Tenons. — All    mortises    and    tenons,    tenon 
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wise  of  car  at  center.  They  are  hung  from  the  cross  frame 
center  ties  by  hinges  and  operated  by  a  winding  shaft,  con- 
nected to  doors  by  chains.  For  location  of  doors  and  details 
see  drawings. 

Side  Doors. — There  are  two  side  doors  placed  at  diagonal 
corners  of  car,  19  inches  wide  by  2  feet  9^^  inches  long,  hung 
by  hinges  as  shown  in  detail. 

King  Bolts. — There  are  two  king  bolts,  1%  inches  in  diam- 
eter by  17  inches  long,  provided  in  the  center  with  a  ring,  % 
inch  in  thickness  by  %  inch  in  width,  as  indicated  by  draw- 
ings. 

Truss  Rods. — There  are  six  longitudinal  truss  rods,  1% 
inches  in  diameter  increased  to  IVj  inches  in  diameter,  5 
inches  in  length  at  each  end.  They  are  in  two  lengths,  con- 
nected 18  inches  from  the  middle  with  wrought  iron  turn- 
buckles  of  a  satisfactory  make;  the  turn-buckles  are  connected 
in  pairs  with  a  strip  of  wood,  of  suitable  dimensions,  through 
the  openings  in  the  turn-buckles  to  prevent  them  from  turning. 
The  wooden  strip  is  to  be  secured  so  that  it  cannot  get  out  of 
place.  The  truss  rod  washers  which  bear  against  the  end 
sills  of  the  car,  are  of  malleable  iron.  The  truss  rod  queen 
posts  must  be  of  malleable  iron,  secured  to  the  cross  center 
ties  and  sills  by  %-inch  bolts.  The  center  bearing  will  be 
provided  with  shelves  on  which  will  be  placed  a  2-inch  plank, 
separating  them  lengthwise  of  car.  Plank  to  be  secured  to 
shelf  by  %-inch  bolts  at  each  end  of  plank.  The  posts  are 
provided  with  a  split  key  or  other  means  of  preventing  the 
truss  rods  from  falling  in  case  of  breakage. 

Draw  Bars  and  Pockets. — The  draw  bars  are  M.  C.  B.  stand- 
ard, and  are  furnished  by  the  Railway  Company.  The  pockets 
for  same  are  %-inch  by  4  inches  iron,  and  riveted  to  the  draw- 
bar by  two  1  %-inch  ulster  iron  rivets,  leaving  the  ends  of  the 
pocket  to  be  formed  as  shown  on  the  drawing,  and  be  driven 
into  the  recesses  of  the  drawbar  while  the  ends  of  the  pocket 
are  hot.  After  they  have  been  drawn  together  and  properly 
riveted,  the  lugs  on  the  ends  must  be  drawn  down  under  the 
hammer  until  they  fill  the  space  between  the  lugs  of  the  draw- 
bar. 

Draw  Bar  Springs. — Are  the  Railway  Company's  standard 
and  will  be  rurnished  by  the  Railway  Company. 

Draw  Bar  Stop  Castings. — The  draw  bar  stop  castings  or 
housing  castings  are  malleable  iron  in  two  pieces,  each  piece  to 
be  bolted  to  the  sill  with  eight  %-inch  bolts,  and  secured  fur- 
ther from  longitudinal  motion  by  being  let  into  the  sills 
1  11/16  inches.  The  follower  plate  carrier  irons  are  %  inch 
by  2  inches,  the  followers  1%  inch  by  6  inches  by  9  inches, 
placed  in  position  as  shown  in  the  drawings.  The  carrier  iron 
is  %  inch  by  3  inches.  The  end  sill  reinforcing  piece  is  1  inch 
by  4  inches. 
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The  draw  bar  stoi>  and  other  castings  forming  tlie  draft 
rigging  ie  known  as  the  WiUiamson  &  Pries  patent,  and  the 
right  to  manufaeture  and  use  the  same  is  owned  by  the 
Railway  Corapany.  No  royalty  will  be  charged  to  car 
builders. 

Comer  Plates. — There  are  four  corner  plates  for  the  sides, 
3/16  inch  thick  by  10  Inches  by  3  feet  9  inches  long,  bent  in 
the  center  to  extend  5  inches  on  the  end  and  aide.  They  ar*? 
secured  to  the  end  and  sides  with  i^-inch  bolts.  They  are  far- 
ther  secured  by  means  of  rods  as  shown  on  drawings. 

Brake  Shaft.— -The  Brake  Shaft  is  of  li^-lnih  ronnd  iron. 
with  bottom  end  ly^  inches  in  diameter.  It  is  to  rest  in  a 
malleable  iron  step  secured  to  the  end  sill  with  %'inch  bolts. 
The  brake  l^Tieel  is  17  Inches  in  diameter  and  held  to  the 
sliaft  with  *t-inch  nnt ;  the  end  of  the  shaft  is  riveted  over  tho 
nut.  The  upper  brake  shaft  hracket  is  of  malleable  iron,  and 
is  secured  to  the  end  plank  step  with  %-inch  boltB. 

Lumber  titake  PocJceis, — There  are  eight  lumber  stake  pnck* 
ets  made  of  wrought  iron  Mi  iuch  by  2^^^  inches.  Their  location 
and  shape  Is  shown  on  the  drawings. 

Steps  Qful  Handholds. — There  is  one  ail!  step,  and  three 
ladder  handles  located  on  each  side  of  the  brake  staff  end  of 
the  car,  and  two  on  the  foot  board,  or  platform,  as  sbown  on 
the  drawings.  There  are  also  tw^o  handholds  located  on  each 
end  of  thc^  t-ar,  24  inches  from  the  bottom  of  the  sill.  The  sill  i 
step  is  secured  with  %-lnch  lag  screws  4%  inches  long,  and 
the  handles  with  ^-inch  button-head  bolts. 

Foundation  Brake. — All  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foundation  brake  is  shown  on  the 
drawings,  and  the  details  *of  rods,  levers,  guides,  clamps,  etc., 
are  shown  on  the  detail  drawings. 

Air  Brakes. — The  air  brake  is  the  Westinghouse  automatic 
quick-acting  air  brake,  and  located  as  shown  on  the  foundation 
brake  drawings.  The  following  air  brake  equipment  will  be 
furnished  by  the  Railway  Company:  Brake  Cylinder,  reser- 
voir, triple  valve,  drain  cup,  couplings  with  hose  complete, 
angle  cock,  cut-out  cock,  release  valve  and  retaining  valve,  as 
per  Westinghouse  Company's  Schedule  H-2.  The  pipes,  clamps, 
etc.,  must  be  furnished  by  the  builder. 

Sample  Castings. — A  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company,  and  all  castings  used  must 
be  equal  in  weight,  and  correspond  in  dimensions  with  the 
samples  furnished.  The  initials  of  the  Railway  Company, 
together  with  the  pattern  number,  must  be  plainly  cast  on 
every  piece.  All  malleable  iron  castings  must  have  the  shop 
or  trade  marks  of  maker  cast  upon  them,  for  future  identifica- 
tion of  castings. 

Mortises  and   Tenons. — All    mortises    and    tenons,    tenon 
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wise  of  car  at  center.  They  are  hung  from  the  cross  frame 
center  lies  by  hinges  and  operated  by  a  winding  shaft,  con- 
nected to  doors  by  chains.  For  location  of  doors  and  details 
see  drawings. 

Side  Doors. — There  are  two  side  doors  placed  at  diagonal 
corners  of  car,  19  inches  wide  by  2  feet  9^^  inches  long,  hung 
by  hinges  as  shown  in  detail. 

King  Bolts. — There  are  two  king  bolts,  1%  inches  in  diam- 
eter by  17  inches  long,  provided  in  the  center  with  a  ring,  % 
inch  in  thickness  by  %  inch  in  width,  as  indicated  by  draw- 
ings. 

Truss  Rods. — There  are  six  longitudinal  truss  rods,  1% 
inches  in  diameter  increased  to  1V1»  inches  in  diameter,  5 
inches  in  length  at  each  end.  They  are  in  two  lengths,  con- 
nected 18  inches  from  the  middle  with  wrought  iron  turn- 
buckles  of  a  satisfactory  make;  the  turn-buckles  are  connected 
in  pairs  with  a  strip  of  wood,  of  suitable  dimensions,  through 
the  openings  in  the  turn-buckles  to  prevent  them  from  turning. 
The  wooden  strip  is  to  be  secured  so  that  it  cannot  get  out  of 
place.  The  truss  rod  washers  which  bear  against  the  end 
sills  of  the  car,  are  of  malleable  iron.  The  truss  rod  queen 
posts  must  be  of  malleable  iron,  secured  to  the  cross  center 
ties  and  sills  by  %-inch  bolts.  The  center  bearing  will  be 
provided  with  shelves  on  which  will  be  placed  a  2-inch  plank, 
separating  them  lengthwise  of  car.  Plank  to  be  secured  to 
shelf  by  %-inch  bolts  at  each  end  of  plank.  The  posts  are 
provided  with  a  split  key  or  other  means  of  preventing  the 
truss  rods  from  falling  in  case  of  breakage. 

Draw  Bars  and  Pockets. — The  draw  bars  are  M.  C.  B.  stand- 
ard, and  are  furnished  by  the  Railway  Company.  The  pockets 
for  same  are  %-inch  by  4  inches  iron,  and  riveted  to  the  draw- 
bar by  two  1  %-inch  ulster  iron  rivets,  leaving  the  ends  of  the 
pocket  to  be  formed  as  shown  on  the  drawing,  and  be  driven 
into  the  recesses  of  the  drawbar  while  the  ends  of  the  pocket 
are  hot.  After  they  have  been  drawn  together  and  properly 
riveted,  the  lugs  on  the  ends  must  be  drawn  down  under  the 
hammer  until  they  fill  the  space  between  the  lugs  of  the  draw- 
bar. 

Draw  Bar  Springs. — Are  the  Railway  Company's  standard 
and   will  be  furnished   by  the  Railway  Company. 

Draw  Bar  Stop  Castings. — The  draw  bar  stop  castings  or 
housing  castings  are  malleable  iron  in  two  pieces,  each  piece  to 
be  bolted  to  the  sill  with  eight  %-inch  bolts,  and  secured  fur- 
ther from  longitudinal  motion  by  being  let  into  the  sills 
1  11/16  inches.  The  follower  plate  carrier  irons  are  %  inch 
by  2  inches,  the  followers  IMj  inch  by  6  inches  by  9  inches, 
placed  in  position  as  shown  in  the  drawings.  The  carrier  iron 
is  %  inch  by  3  inches.  The  end  sill  reinforcing  piece  is  1  inch 
by  4  inches. 


PBAVTICAh  BPECIFICATIONS.  1«1 

The  draw  bar  atop  and  otlier  eastings  formliig  the  draft 
rigging  Is  known  as  tlie  Williamson  &  Pries  patent,  and  the 
Tfglit  to  manufacture  and  use  tbe  same  is  owned  by  the 
Railway  Company.  No  royalty  will  be  charged  to  car 
builders. 

Vorner  Plates. — There  are  four  corner  plates  for  the  sides, 
3/11*  juch  thick  by  10  Inches  by  3  feet  9  Inches  long,  bent  tn 
the  center  to  extend  5  inches  on  the  end  and  side.  They  ar^ 
secured  to  the  end  and  Bides  with  i^-inch  bolts.  They  are  fur- 
ther secured  by  means  of  rods  as  shown  on  drawings. 

Brflfce  Shaft."The  Brake  Shaft  i&  of  1^-in.h  round  iron, 
with  bottom  end  1^  inches  in  diameter.  It  Is  to  rest  m  a 
malleable  iron  step  secured  to  the  end  sill  with  %-lnch  bolts. 
The  brake  Wheel  is  17  inches  in  diameter  and  held  to  the 
shaft  with  ^  inch  nut ;  the  end  of  the  shaft  is  riveted  over  th^ 
nut.  The  upper  brake  shaft  bracltet  is  of  malleable  iron,  and 
is  secured  to  the  end  plank  step  with  %-lnch  bolts. 

Lumber  8tak^  Pocket s.^There  are  eight  lumber  stake  pock- 
els  made  of  wrought  iron  vu  inch  by  2*4  inches.  Their  location 
and  shape  Is  shown  on  the  drawings. 

Steps  ami  H am! hoUls^— There  is  one  sill  step,  and  three 
ladder  handles  located  on  each  side  of  the  brake  staff  end  of 
the  car.  and  two  on  the  foot  board,  or  platform,  as  shown  on 
the  drawings.  There  are  also  two  handholds  located  on  eacb 
end  of  the  car,  24  inches  from  the  t^ottom  of  the  silL  The  sill 
step  is  secured  with  7s-ltich  lag  screws  4^^  inches  long,  and 
the  handles  wiih   V^lnch  button-heaJ  bolts. 

Foundation  Brake, — All  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foundation  brake  is  shown  on  the 
drawings,  and  the  details  *of  rods,  levers,  guides,  clamps,  etc., 
are  shown  on  the  detail  drawings. 

Air  Brakes. — The  air  brake  is  the  Westinghouse  automatic 
quick-acting  air  brake,  and  located  as  shown  on  the  foundation 
hrake  drawings.  The  following  air  brake  equipment  will  be 
furnished  by  the  Railway  Company:  Brake  Cylinder,  reser- 
voir, triple  valve,  drain  cup,  couplings  with  hose  complete, 
angle  cock,  cut-out  cock,  release  valve  and  retaining  valve,  as 
per  Westinghouse  Company's  Schedule  H-2.  The  pipes,  clamps, 
etc.,  must  be  furnished  by  the  builder. 

Sample  Castings. — A  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company,  and  all  castings  used  must 
be  equal  in  weight,  and  correspond  in  dimensions  with  the 
samples  furnished.  The  Initials  of  the  Railway  Company, 
together  with  the  pattern  number,  must  be  plainly  cast  on 
every  piece.  All  malleable  iron  castings  must  have  the  shop 
or  trade  marks  of  maker  cast  upon  them,  for  future  identifica- 
tion of  castings. 

Mortises  and   Tenons. — All    mortises    and    tenons,    tenon 
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shoulders,  and  butting  joints,  top  face  of  all  sills,  and 
edges  of  the  side  plank  are  to  receive  one  heavy  coat  of 
Railway  Company's  Standard  wood  preserving  creosote  pi 
before  th^y  are  put  together. 

Bolts  and  Nuts. — All  bolts  and  nuts  are  to  have  U.  S.  sti 
arJ  thread,  and  to  correspond  with  samples  which  will  be 
nished  by  the  Railway  Company.  All  bolts  must  be  tigl 
riveted  on  the  outside,  or  thread  crushed  to  prevent  nuts  fl 
working  off. 

Painting. — The  car  must  be  painted  with  three  coats 
Railway  Company's  standard  No.  1  mineral  paint;  the  i 
work,  where  exposed,  to  receive  one  coat  of  asphaltum  bli 
The  lettering  is  to  be  done  with  the  Railway  Company's  sta 
ard  No.  17  paint.  The  full  name,  trade  mark,  number,  weij 
length  and  date  is  stenciled  on  the  side  as  shown  on 
drawings.  Pounce  patterns  for  the  lettering  will  be  furnisi 
by  the  Railway  Company. 

Wrought  Iron  and  Steel. — Irons  used  for  corner  pie 
ratchet  wheel  plates  and  end  sill  stiffening  irons  must  bei 
good  quality,  and  subject  to  surface  inspection  only. 

Trucks. — Drawings  and  specifications  for  Railway  O 
pany's  low  freight  trucks  for  cars  of  80,000  pounds  capac 
accompany  and  form  a  part  of  these  specifications. 

General  Instructions. — All  material  which  enters  into 
construction  of  cars  built  under  these  specifications  must  ( 
form  to  them  fully  in  weights,  size  and  quality.    All  work  n 
be  done  in   a   thorough   and   workmanlike  manner,   and 
material  and  workmanship  are  subject  to  inspection  by  a. 
resentative  of  the  Railway  Company  at  all  times.     Compai 
or  individuals  furnishing  material  for  these  cars,  or  those  ^ 
are  building  them,  must  furnish  every  facility  to  expedite 
inspection  of  material  and  workmanship.     It  is  the  intent 
that  these  written  specifications,  and  the  drawings  that  f< 
a   part   thereof,   shall   harmonize   in   every  particular.      J 
change  from  the  specifications  or  drawings,  or  any  disc: 
ancies  which  may  be  found  should  be  reported  at  once  to 
Superintendent  of  the  Car  Department,  in  writing,  for  decisl 

All  specifications  and  drawings  for  low  drop  bottom 
dola  car  bodies,  of  80,000  pounds  capacity  which  have  hi 
issued  by  the  Railway  Company,   previous  to  this  date, 
null  and  void.     To  prevent  mistakes  they  should  be  retun 
to  the  Railway  Company. 

Stock  Car.— This  vehicle  is  designed,  as  its  nai 
implies,  for  transporting  live  animals.  It  is  roof 
but  is  not  tightly  enclosed  at  the  ends  and  sid 
Sometimes  it  is  double  decked  for  the  carriage 


General  Plan — Stock  Car. 
60,000  Lbs.  Capacity. 
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the  smaller  animals  as  hogs  and  sheep  and  is 
usually  provided  according  to  state  regulations 
with  appliances  for  feeding  and  watering  the  stock. 

SPECIFICATIONS     FOB     36-FOOT     SPECIAL     STOCK     CAB,     60,000     LBS. 
CAPACITY. 

The  drawings  referred  to  in  these  specifications,  and  form- 
ing a  part  of  the  same,  are  as  follows: 

Side  and  End  Elevation  and  FlcTbr  Plan. 

Doors. 

Cast  Details. 

Wrought  Details. 

Lettering. 

Wood  Details. 

Malleable  Iron  Draft  Rigging. 

Air  Brake. 

Air  Brake  Details. 

Truck,  General  Plan. 

Truck,  Cast  Details. 

Truck,  Wrought  Details. 

The  following  supplementary  specifications    for    material 
will  form  a  part  of  these  specifications. 

1.  Specifications  for  the  Purchase  of  Wrought  Iron. 

2.  Specifications  for  the  Purchase  of  Mild  Steel. 

3.  Specifications  for  the  Purchase  of  Helical  Springs. 

4.  Specifications  for  the  Purchase  of  Car  Axles. 

5.  Specifications  for  the  Purchase  of  Truck  Channels. 

6.  Specifications  for  the  Purchase  of  Cast  Iron  Wheels. 

7.  Specifications  for  the  Purchase  of  Iron  Chains. 

The  following  materials  will  be  furnished,  free  of  charge 
at  the  works  of  the  Builder,  by  the  Railway  Company: 

1.  Draw  Bar  Springs. 

2.  Automatic  Couplers. 

3.  Air  Brakes. 

4-     Paint  Stocks  of  all  kinds  ready  for  use. 
5.     Plastic  Roofing  Paper. 

GENERAL    DIMENSIONS. 

Length   over  sills 36  feet  7      inches 

Length  inside   36  "  0 

Width  over  sills 9  "  0 

Width  inside  8  *'  •  5 

Width   over   eaves 9  "  6^^ 

Height  inside,  fioor  to  carlines 7  "        % 

Height  of  draft  line 2  "  lOy^ 

Cubical  capacity  2,140  *' 
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Framing. — The  side,  intermediate  and  cfenter  sills,  side 
plates  and  ridge  pole,  are  of  long  leaf  Southern  pine;  the 
carlines  and  the  draft  timber  reinforcing  pieces  may  be  made 
of  Southern  pine,  free  of  sap  and  knots,  or  of  white  oak  of 
such  quality  as  is  suitable  for  the  purpose  intended.  The  end 
sills,  end  plates,  draft  timbers,  cross  center  ties,  deadwood 
blocks,  posts  and  braces,  and  belt  rails  must  be  made  cf 
white  oak  of  suitable  quality.  The  longitudinal  sills  must 
be  sound  and  clear;  one  corner  may  be  sappy,  but  not  to  ex- 
ceed 1^  inches  in  width  or  thickness.  In  framing  this  sill 
with  sap,  the  sappy  edge  must  always  go  downward. 

The  longitudinal  sills  are  framed  into  the  mortises  of  the 
end  sills  with  double  tenons,  1%  inches  in  length  by  l^^  inches 
in  thickness,  the  full  width  of  the  thickness  of  the  sill,  except 
the  side  sills  which  are  relished  2  inches  at  the  outside. 
Midway  between  the  side  and  intermediate  sills,  resting  on 
the  needle  beams,  is  a  white  oak  timber,  2%  inches  by  8  inches 
wide  and  9  feet  6  inches  long,  toenailed  to  the  needle  beams, 
located  in  front  of  door  as  shown  on  drawings,  and  nails 
through  the  floor  into  them  support  the  floor  at  the  door  open- 
ings. The  longitudinal  sills  rest  on  the  top  of  the  top  body 
bolster  plates,  and  between  the  sills,  lying  lengthwise  of  the 
bolsters,  are  placed  blocks  of  suitable  length  that  flt  closely 
between  the  sills.  The  braces  of  the  car  must  be  of  such 
length  as  to  fit  tightly  between  the  post,  sill  and  plate,  when 
the  car  is  jacked  up  in  the  center  and  at  the  ends  to  the  proper 
camber.  Long  leaf  Southern  pine  must  be  used  in  all  cases 
where  Southern  pine  is  mentioned. 

Draft  Sills. — Are  of  white  oak,  5l^  inches  by  7  inches  and 
5  feet  7%  inches  long;  each  is  gained  out  on  the  top  edge  to 
receive  one  cast-iron  draft  timber  key,  and  the  top  flange  of 
body  bolster,  on  the  side  to  receive  the  draw  bar  stop  cast- 
ings. There  are  reinforcing  pieces,  5  inches  by  5  inches, 
extending  from  bolster  to  needle  beam  and  between  needle 
beams  which  form  the  continuous  draft  timbers  to  resist  the 
buffing  strains.  There  are  six  %-inch  bolts,  and  twelve  %-inch 
lag  screws,  8  inches  long,  securing  these  timbers  to  the  center 
sills,  all  as  shown  on  drawings. 

Buffer  Blocks. — The  two  buffer  blocks  are  of  white  oak, 
51^  inches  by  8  inches  thick  and  2  feet  4  inches  in  length, 
beveled  on  the  top  face  and  gained  on  the  lower  front  edge 
to  receive  the  wrought  buffing  angles.  The  details  are  shown 
on  the  drawing.  They  are  bolted  to  the  end  sill  with  four 
%-inch  bolts.  The  back  face  of  the  buffer  blocks  and  both 
faces  of  the  %-inch  filling  pieces,  between  the  blocks  and  the 
end  sills,  where  they  come  in  contact,  must  have  a  heavy  coat 
of  wood  preservative  paint  before  the  blocks  are  secured  in 
position. 
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Cross  Center  TieH.—  Qv  needle  beams  are  \^  Indies  ia 
thickness  by  8  inches  ia  width  and  9  feet  long.  Tkey  are 
bored  in  such  a  manner  as  to  secure  them  to  the  side,  inter- 
mediate and  center  sills.  The  truss  rod  queen  posts  are  se- 
cured to  them  by  lag:  screws  and  bolts  passing  througti  the 
sills. 

Side  and  End  Plates, — The  side  plates  are  of  Southern  pine, 
3%  inches  by  ^  incheis^  mortised  and  bored  to  receive  llie  side 
and  door  posts  and  side  rods.  The  end  plates  are  of  white 
oak,  3  inches  by  IZ^  inches,  and  are  secured  to  the  side  plates 
by  tenons  1%  inches  deep. 

Carlines. — There  are  twelve  carlines  of  white  oak  or  South- 
em  pine,  free  of  sap  and  knots.  1%  inch.es  in  thickness  and 
11  inches  at  their  widest  point,  as  shown  on  the  drawing. 
£«ach  end  of  the  carline  is  mortised  Into  the  side  plate  1% 
inches  deep. 

Ridge  Pole.—ls  of  Southern  pine  in  one  length,  1%  inches 
in  thickness  by  4  inches,  shaped  on  the  top  edge  to  the  proper 
pitch  of  the  roof,  it  must  be  sec  a  re  I  jr  nailed  to  each  carline 
and  each  plate  with  two  SVi-iach  spiltes, 

Purlines. — Are  of  white  oak,  straight  in  the  grain  and  free 
from  knots,  and  may  be  made  in  two  lengths,  the  joints  must 
be  staggered;  or  if  of  Southern  pine,  they  mast  be  in  one 
length,  free  of  sap  and  knots,  1^  inches  in  thickness  by  3^ 
inches  in  width.  They  are  to  be  securely  nailed  to  each  car-^ 
line  and  each  end  plate  with  two  3^-inch  spikes. 

Braces. — Body  or  counter  braces  may  be  of  white  oak  or 
Southern  pine,  2*4  inches  by  6  inches.  The  end  braces  may 
be  of  the  same  material,  2^^  inches  by  6  inches  in  width, 
framed  to  such  length  and  shape  as  to  fit  tightly  in  the  open- 
ings when  the  car  is  properly  cambered. 

Comer  Posts. — Are  of  white  oak,  4%  inches  by  4%  inches, 
7  feet  9V2  inches  long. 

Body  and  Ladder  Posts. — Are  of  white  oak,  free  of  sap  and 
knots,  2%  inches  in  thickness  by  4  inches  wide  and  7  feet  1 
inch  long.  The  ladder  posts  are  in  three  pieces,  2%  inches  by 
3%  inches. 

Door  Posts. — The  side  door  posts  are  of  white  oak,  4  inches 
by  3%  inches  and  7  feet  1  inch  long.  The  distance  between 
the  side  door  posts  is  5  feet.  The  end  door  posts  are  of  white 
oak,  4  inches  by  4^  inches  and  8  feet  8  inches  long.  The 
distance  between  them  is  2,  feet.  Except  corner  posts,  all  posts 
rest  in  cast  iron  pockets  secured  to  the  sills. 

Flooding. — Is  either  Southern  or  Norway  pine,  1%  inches 
in  thickness,  shiplapped  on  the  edges  to  match  the  Railway 
Company's  standard.  It  must  be  not  less  than  4  inches  nor 
more  than  8  inches  wide.  It  must  be  surfaced  on  one  side 
and  nailed  to  the  sills  with  30-penny  nails,  staggered;  4-iAch 
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and  6-inch  boards  to  have  two  nails  to  each  sill  and  8-inch 
boards  to  have  three  nails  to  each  sill. 

Sheathing. — Is  of  dry  white  pine  or  Oregon  fir,  first-class 
in  quality,  matched  and  grooved  to  the  Railway  Company's 
standard,  with  small  V-shaped  grooves  on  its  fac^  1%  inches 
from  center  to  center.  Heart  cuts  which  are  liable  to  "split 
or  shell  out  must  be  omitted.  It  is  placed  on  the  outside  of 
side  posts  and  on  the  inside  of  the  end  posts,  and  is  dressed 
on  two  sides  to  27/32  of  an  inch  in  thickness  and  5^  inches 
in  width;  it  is  to  extend  across  the  posts,  must  be  in  one  length 
and  must  be  nailed  to  each  post  and  brace  with  two  8-penny 
nails  to  each  piece.  The  ends  are  sheathed  fiom  erd  plat«»  to 
lower  girth;  and  the  sides  a\e  eheatbtHi  tium  eaveg  \[qx\\\  tUo 
sides ^18  inches  from  bottom  of  side  plate,  to  form  the  letter 
board,  with  bottom  finished  as  shown. 

Roofing. — Is  dry  white  pine,  free  from  sap,  dead  knots  and 
shaky  places.  The  under  course  is  of  ''B"  or  "first  common" 
grade,  27/32  of  an  inch  thick,  by  514  inches  wide,  surfaced 
on  both  sides,  matched  and  grooved;  each  piece  is  nailed  to 
the  plate,  purlines  and  ridge  pole  with  not  less  than  three 
8-penny  nails  at  each  place,  one  nail  to  be  driven  blind.  One 
heavy  coat  of  No.  1  mineral  paint  is  then  to  be  applied  to  the 
top  of  the  roof,  over  which  will  be  placed  a  layer  of  plastic 
roofing  paper,  which  will  be  furnished  by  the  Railway  Com- 
pany. The  top  course  of  boards  is  first-class  siding,  27/32  of 
an  inch  thick  by  5^/4  inches  wide,  matched  and  grooved  with 
two  half  round  grooves  worked  in  top  face.  It  is  nailed  with 
three  10-penny  cut  nails  in  the  same  manner  as  the  lower  roof, 
and  must  be  cut  off  to  project  1^/^  inches  over  the  fascia  boards 
on  the  side.  The  plastic  roofing  must  be  laid  in  such  a  man- 
ner as  to  have  it  cut  off  with  the  boards.  Care  must  be  taken 
in  securing  the  roof  not  to  drive  any  of  the  nails  so  that  they 
will  miss  plates,  carlines  or  ridge  poles.  The  quality  of  lum- 
ber as  indicated  in  these  specifications  wiil  be  found  in  Jud- 
son's  Revised  Edition  of  the  Lumbermen's  Hand  Book  of  1891, 
•'Chicago  Yard  Grading  of  Pine." 

Hay  Box. — Above  the  racks  on  either  side  of  the  car  arc 
openings  in  the  main  roof  18  inches  wide;  the  length  as  shown 
on  the  drawings.  These  openings  are  covered  with  hinged 
covers  raised  8%  inches  above  the  main  roof,  and  when  in 
place  they  have  the  same  slope  as  the  roof,  and  form  the  hay 
box.  The  long  sides  of  the  hay  box  are  of  white  pine  1^ 
inches  by  8^^  inches.  They  are  secured  to  vertical  piecee  9 
inches  wide,  two  of  which  at  each  carline  make  up  the  width 
of  the  box.  These  vertical  pieces  are  of  white  pine  1%  inches 
thick,  they  are  gained  >4-inch  over  each  carline  and  have  a 
Vs-inch  by  5  inches  pine  strip  across  the  top.  That  part  of  the 
main  roof  which  is  back  of  the  hay  boxes  is  covered  by  Na 
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tB  galvanized  Iron,  passing  under  the  ninnlng  board;  and  tho 
edges  are  flanged  3  inches  deep  at  the  upper  side  of  each  box. 
The  galvanized  Iron  is  carried  around  the  other  side  and  the 
two  ends  of  the  hay  box  3  inches  high  on  the  box  and  2  inches 
wide  on  the  roof  of  the  car. 

Hay  BoiE  Cover. — Tbe  covers  for  the  long  hay  boxes  are  in 
two  lengths  and  for  the  short  hay  box  in  one  length.  The 
covers  on  tbe  iong  hajr  boxes  are  hung  at  the  outside  witti 
two  8 -inch  strap  hinges  each,  and  the  one  cover  on  the  short 
hay  tmx  is  hung  at  the  outside  with  three  8-iacb  strap  hingea. 
One  end  of  these  strap  hinges  is  secured  to  the  outside  face 
of  the  side  of  the  box,  and  the  other  end  to  tbe  un.ier  side  ot 
the  cover,  two  ^-inch  bolts  with  washers  and  two  No.  16 
wood  screws  being  used  in  each  end  of  the  hinge.  The  cover 
is  in  two  thicltn esses  of  roof  boards,  the  under  course  extend- 
ing lengthwise  of  tbe  cover,  and  the  top  course  extending 
crosswise  of  tbe  cover,  or  parallel  with  the  roof  boards.  Cov- 
ers are  kept  from  opening  bey^ond  a  vertical  position  by  a 
3/lS'inch  chain  18  inches  long,  and  are  locked  In  position  by 
hasp,  hoofe  anJ  staple  as  shown  on  drawing. 

Waier  Troughs. — There  are  28  malleable  Iron  watering 
troughs  for  each  car.  These  troughs  are  connected  and 
grouped  as  shown  on  drawing  by  P,4'!nch  pipe  nipples  wttb  a 
jam  niu  at  each  connection.  Each  group  of  troughs  is  aepa- 
rated  by  wrought  iron  boxes,  one  to  each  post  or  brace-  The 
nippies  in  the  outside  end  of  each  group  of  troughs  is  closed 
with  a  1^-inch  pipe  cap.  Each  group  of  troughs  is  to  be  held 
in  an  open  or  closed  position  by  a  stop  as  shown  in  detail. 

Fascia  Boards. — The  side  and  end  fascia  boards  are  of 
pine,  of  suitable  shape,  %  inch  thick  by  3  inches  wide,  tod 
nailed  to  the  plates. 

Running  Boards. — Are  of  clear  white  or  Norway  pine,  free 
from  knots,  sap  and  shaky  places.  The  middle  board  is  2^ 
inches  thick  by  6  inches  wide,  shaped  to  fit  over  the  ridge  of 
the  roof,  and  notched  to  receive  the  running  board  cleats,  and 
is  secured  to  the  roof  with  two  3-inch  No.  18  screws  at  each 
cleat,  and  two  No.  18  screws  midway  between  the  cleats.  The 
two  side  pieces  are  1%  inches  thick  by  6  inches  wide,  and 
secured  to  each  cleat  by  two  8-penny  nails.  The  cleats  are  of 
white  oak,  1%  inches  thick,  shaped  to  fit  the  pitch  of  the  roof. 
They  are  secured  over  each  carliiie  and  effd  plate,  and  nailed 
to  the  roof  with  four  30-penny  nails  to  each  cleat.  The  cleats 
must  be  bored  for  the  nails.  Before  the  running  boards  and 
cleats  are  applied,  the  roof  must  be  'felven  a  heavy  coat  of 
Railway  Company's  standard  No.  1  paint  underneath  the  cleats 
and  running  boards. 

Oirths. — ^There  are  two  girths  of  white  oak ;  one  6  inches  by 
1%  inches,  the  lower  edge  of  which  is  3  feet  414  inches  from 
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top  of  sill.  The  other  is  7  inches  by  l\i  inches  and  its  lower 
edge  is  2%  inches  from  top  of  sill.  The  two  girths  extend 
around  four  sides  of  the  car,  except  at  the  side  doors,  and 
the  lower  girths  at  the  end  doors.  They  are  secured  with  one 
%-inch  carriage  bolt,  head  inside,  and  two  No.  16  wood  screws 
to  each  post  and  brace.  The  middle  girth  is  gained  ^-inch 
deep  at  posts  and  braces. 

Slats. — Are  of  white  oak,  %  of  an  inch  thick.  They  are 
surfaced  on  both  sides  and  both  edges,  the  inside  edges  arc 
rounded;  they  are  fastened  to  the  inside  of  the  braces  with 
one  %-inch  carriage  bolt  to  each  brace.  They  are  secured  to 
the  posts  by  two  8-penny  nails  in  each  post.  The  top  slat  is 
18  inches  from  the  lower  face  of  the  side  plate. 

Side  Doors. — Are  frame  doors;  the  stiles  are  of  white  oak, 
4 5^  inches  by  1%  inches,  7  feet  1  inch  long.  The  doors  are 
5  feet  2^^  inches  wide;  the  top  and  middle  rails  are  6  inches 
by  1%  inches,  and  the  bottom  rail  is  9  inches  by  1%  inches,  4 
feet  8^^  inches  long.  They  are  mortised  into  the  stile  and 
have  joint  bolts  passing  through  stiles  and  protection  strips. 
Between  the  ends  of  the  lower  rails  and  the  middle  of  the 
center  rail,  there  are  two  diagonal  braces,  4  inches  by  Ts-inch 
and  3  feet  8  inches  long.  The  slats  are  mortised  Into  the 
stiles  and  are  secured  to  each  diagonal  brace  and  stile  with 
two  IVj-inch  No.  14  screws.  On  the  two  side  edges  of  the 
stiles  are  protecting  strips,  1%  inches  by  %  inch,  secured  with 
No.  18  screws,  spaced  5  inches.  The  doors  are  to  receive  one 
heavy  coat  of  the  Railway  Company's  standard  No.  1  paint 
on  the  back  side.  The  hangers  are  the  Railway  Company's 
standard  malleable  iron,  secured  with  three  %-inch  carriage 
bolts  and  one  l!i»-inch  No.  18  screw,  as  shown  on  the  draw- 
ings. The  handle  is- secured  by  six  1  %-inch  No.  14  screws, 
located  as  shown. 

End  Doors. — Are  batten  doors;  the  outside  sheathing  is 
vertical  and  is  the  same  as  used  on  the  side  of  the  car;  the 
two  end  pieces  of  the  outside  sheathing  are  of  white  oak,  "^ 
inch  by  5^^  inches,  3  feet  1  inch  long.  The  inside  pieces  are 
5%  inches  wide  over  tongues.  There  are  four  end  doors  per 
car  and  they  are  2  feet  2V^  inches  wide  and  3  feet  1  Inch  lone. 

End  Door  Tracks. — Are  of  wrought  iron;  the  upper  track 
is  Va  inch  by  2%  inches  wide  and  4  feet  6Vi»  inches  long,  bolted 
to  the  end  plates  with  three  lij-inch  bolts  (counter  sunk  head) 
passing  through  the  track,  brackets  and  plate.  The  bottom 
track  is  %  inch  by  2  inches  and  5  feet  2  inches  long,  bolted  to 
the  end  door  posts  and  brace  with  three  %-inch  bolts  passing 
through  the  track,  brackets  and  end  posts  or  brace.  The 
middle  end  door  track  is  2Vii  inches  by  %  inch,  4  feet  S% 
inches  long,  and  is  ))olted  to  the  end  door  posts,  brace  and 
girth  with  %-inrh  bolts. 
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Side  Door  Tracks, — The  top  side  door  track  is  M  inch 
thick  by  2^  inches  wide  and  10  feet  6  inches  long;  it  is  se- 
cured to  the  side  plate  by  eight  i/^-inch  bolts  passing  through 
the  track,  filling  pieces  and  side  plates.  The  bottom  track  is 
%  inch  thick  by  2  inches  in  width  and  10  feet  6  inches  in 
length,  secured  to  the  side  of  the  car  by  eight  %-inch  bolts 
passing  through  the  track,  brackets  and  sill  of  the  car. 

Door  Stops. — The  closed  door  stop  for  the  side  Joor  is  of 
white  oak,  2V^  inches  thick  by  2^6  inches  wide  and  7  feet  long. 
It  is  secured  to  the  door  post  by  four  ^-inch  bolts  with  nuts 
sunk  flush  with  the  inside  of  the  car.  The  closed  door  stop 
for  the  end  door  is  of  white  oak,  4  inches  by  4  inches;  the 
upper  end  is  1  foot  1  inch  long,  and  the  lower  one  is  2  feet  1 
inch  long.  The  open  door  stop  is  of  cast-iron,  and  for  end 
doors  is  bolted  to  the  middle  door  track. 

Door  Fastenings. — The  end  and  side  doors  are  locked  with 
RUlway  Company's  standard  car  door  fastenings. 

Door  Thresholds. — The  upper  end  door  threshold  is  of  white 
oak,  4  inches  by  4^  inches  and  2  feet  3  inches  long;  the  bot- 
tom threshold  is  5  inches  by  7^  inches  and  2  feet  8  inches 
long.  On  the  bottom  threshold  is  a  piece  of  wrought  iron, 
3/16  of  an  inch  thick  by  4  inches  in  width  and  24  inches  long, 
secured  to  the  same  by  eight  No.  14  screws,  IV^  inches  long. 
The  side  door  threshold  is  3  inches  thick  by  4  inches  iu 
width,  beveled  on  top  inside  edge,  and  5  feet  in  length. 

Body  Bolsters. — Are  the  Z  bar  type,  riveted  together  with 
%-inch  rivets,  and  built  up  as  shown  on  drawings. 

Body  Bolster  Blocks. — There  are  eight  body  bolster  blocks 
to  each  car,  7  inches  by  10  inches,  and  of  lengths  to  suit  the 
spacings  between  the  sills.  They  are  placed  on  the  top  mem- 
ber of  the  bolster  between  the  side,  intermediate  and  center 
sills,  held  in  place  by  body  bolster  and  truss  rods.  They  are 
of  white  oak  or  yellow  pine,  and  are  used  to  furnish  the  sup- 
ports for  the  truss  rod  seats. 

Side  Plate  Tie  Rods. — There  are  eight  %-inch  round  iron 
plate  tie  ro^s,  extending  to  the  outside  of  the  plates  imme- 
diately beneath  the  carlines,  to  prevent  the  side  plates  from 
spreading.  They  are  grooved  into  the  bottom  edge  of  the 
carlines  11/16  inch  deep  and  are  secured  to  the  carlines  at  the 
middle  by  3/16-inch  staple,  2^  inches  long,  driven  into  the 
bottom  edge  of  the  carline.  The  ends  of  the  rods  must  be 
riveted  over  the  nuts. 

Plate  and  Sill  Rods. — There  are  eighteen  %-inch  tie  rods 
extending  through  sills  and  plates.  The  rods  for  the  end  posts 
are  grooved  into  them. 

Side  Bearings. — There  are  two  malleable  iron  body  side 
bearings  to  each  bolster;  each  bearing  is  to  bear  on  the  bot- 
tom of  the  body  bolster. 
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top  of  sill-  The  other  is  7  inches  by  1^4  inches  and  its  low^'* 
edge  is  2^  inches  from  top  of  silL  The  two  girths  eitecm.^ 
around  four  sides  of  the  car,  except  at  the  side  doors,  acs.^ 
the  lower  girths  at  the  end  doors.  They  are  secured  with  or^i-^ 
%-inch  carriage  bolt,  head  inside,  and  two  Xo.  16  wood  sore^pfci=^=^ 
to  each  post  and  brace.  The  middle  girth  is  gained  ^4-inc  ^ 
deep  at  posts  and  braces. 

Slats. — Are  of  white  oak,  Ts  of  an  inch  thick.  They  ac: — ^ 
surfaced  on  both  sides  and  both  edges,  the  inside  edges  ajc — c 
rounded;  they  are  fastened  to  the  inside  of  the  braces  wic  ^ 
one  '.S-liich  carriage  bolt  to  each  brace.  They  are  secured  ^i^o 
the  posts  by  two  8-penny  nails  in  each  post.  The  top  slat 
18  inches  from  the  lower  face  of  the  side  plate. 

Side  Doors. — Are  frame  doors;  the  stiles  are  of  white  oal 
4%  inches  by  1%  inches,  7  feet  1  inch  long.     The  doors  acr — e 
5  feet  2%  inches  wide;  the  top  and  middle  rails  are  6  inch^^s 
by  1%  inches,  and  the  bottom  rail  is  9  inches  by  1^  inches,        ^ 
feet  8%   inches  long.     They  are  mortised  into  the  stile  ai»-  ^ 
have  joint  bolts  passing  through  stiles  and  protection  sirii>^- 
Between  the  ends  of  the  lower  rails  and  the  middle  of  tt»-  * 
center  rail,  there  are  two  diagonal  braces,  4  inches  by  ^8-iiic  ^ 
and  3  feet  8  inches  long.     The  slats  are  mortised  Into  tt»-  * 
stiles  and  are  secured  to  each  diagonal  brace  and  stile  wit:-  ^ 
two  IMj-inch  No.  14  screws.     On    the    two    side    edges  of  tt»-* 
stiles  are  protecting  strips,  1%  inches  by  %  inch,  secured  wit^  * 
No.  18  screws,  spaced  5  inches.    The  doors  are  to  receive  oi^-  ^ 
heavy  coat  of  the  Railway  Company's  standard  No.  1  pair*^^ 
on  the  back  side.    The  hangers  are  the  Railway  Company  ^  ^ 
standard  malleable  iron,  secured  -with  three  %-inch  carria^^ 
bolts  and  one  lii»-inch  No.  18  screw,  as  shown  on  the  dra\^*^' 
ings.     The  handle  is*  secured  by  six  l^^-inch  No.   14  screw^^' 
located  as  shown. 

End  Doors. — Are  batten  doors;  the  outside  sheathing  t-^^ 
vertical  and  is  the  same  as  used  on  the  side  of  the  car;  th  ^^ 
two  end  pieces  of  the  outside  sheathing  are  of  white  oak,  "^-^^5 
inch  by  5^  inches,  3  feet  1  inch  long.  The  inside  pieces  ar*^^ 
51/^  inches  wide  over  tongues.  There  are  four  end  doors  pe:^^ 
car  and  they  are  2  feet  2V^  inches  wide  and  3  feet  1  Inch  lon^  ^ 

E7id  Door  Tracks. — Are  of  wrought  iron;  the  upper  trac^^^ 
is  1/4  inch  by  2^  inches  wide  and  4  feet  6^^  inches  long,  boltec^- 
to  the  end  plates  with  three  %-inch  bolts  (counter  sunk  head^ 
passing  through  the  track,  brackets  and  plate.    The  botton:^ 
track  is  %  inch  by  2  inches  and  5  feet  2  inches  long,  bolted  t<^ 
the  end  door  posts  and  brace  with  three  ^-inch  bolts  passing 
through   the   track,   brackets   and   end   posts  or   brace.     Th^ 
middle  end   door  track  is  2^^  inches  by  %  inch,  4  feet  8V^ 
inches  long,  and  is  bolted  to  the  end  door  posts,  brace  and- 
girth  with  i/^-inch  bolts. 


PRACTICAL  SPECIFICATIONS.  169 

Side  Door  Tracks, — ^The  top  side  door  track  is  %  inch 
tliick  by  2^  inches  wide  and  10  feet  6  inches  long;  it  is  se- 
cured to  the  Bide  plate  by  eight  ^-inch  bolts  passing  through 
tile  track,  filling  pieces  and  side  plates.  The  bottom  track  is 
^  inch  thick  by  2  inches  in  width  and  10  feet  6  inches  in 
length,  secured  to  the  side  of  the  car  by  eight  %-inch  bo^ts 
IMUBsing  through  the  track,  brackets  and  sill  of  the  car. 

Door  Stops. — ^The  closed  door  stop  for  the  side  door  is  ot 
white  oak,  2%  inches  thick  by  2%  inches  wide  and  7  feet  long. 
It  is  secured  to  the  door  post  by  four  %-inch  bolts  with  nuts 
sunk  flush  with  the  inside  of  the  car.  The  closed  door  stop 
for  the  end  door  is  of  white  oak,  4  inches  by  4  Inches;  the 
^Pper  end  is  1  foot  1  inch  long,  and  the  lower  one  is  2  feet  1 
^ch  long.  The  open  door  stop  is  of  cast-iron,  and  for  end 
doors  is  bolted  to  the  middle  door  track. 

Door  Fastenings. — ^The  end  and  side  doors  are  locked  with 
^cilway  Company's  standard  car  door  fastenings. 

Door  Thresholds. — The  upper  end  door  threshold  is  of  white 
<^^^  4  inches  by  4%  inches  and  2  feet  3  inches  long;  the  bot- 
^xxi  threshold  is  5  inches  by  7^  inches  and  2  feet  8  inches 
'Ox^.  On  the  bottom  threshold  is  a  piece  of  wrought  iron, 
^/16  of  an  inch  thick  by  4  inches  in  width  and  24  inches  long, 
JJ^oured  to  the  same  by  eight  No.  14  screws,  1^  inches  long. 
***^«  side  door  threshold  is  3  inches  thick  by  4  inches  in 
^^^th,  beveled  on  top  inside  edge,  and  5  feet  in  length. 

Body  Bolsters. — Are  the  Z  bar  type,  riveted  together  with 
^-tnch  rivets,  and  built  up  as  shown  on  drawings. 

Bodjf  Bolster  Blocks. — There  are  eight  body  bolster  blocks 
^^^  each  car,  7  inches  by  10  inches,  and  of  lengths  to  suit  the 
^^^cings  between  the  sills.  They  are  placed  on  the  top  mem- 
*^^**  of  the  bolster  between  the  side,  intermediate  and  center 
^^^^^Is,  held  in  place  by  body  bolster  and  truss  rods.  They  are 
*^  white  oak  or  yellow  pine,  and  are  used  to  furnish  the  sup- 
^^^^^^is  for  the  truss  rod  seats. 

Side  Plate  Tie  Rods, — There  are  eight  %-inch  round  iron 
J*^te  tie  ro^s,  extending  to  the  outside  of  the  plates  imme- 
^^^tely  beneath  the  carlines,  to  prevent  the  side  plates  from 
^X> reading.  They  are  grooved  into  the  bottom  edge  of  the 
*^f  lines  11/16  inch  deep  and  are  secured  to  the  carlines  at  the 
^ddle  by  3/16-inch  staple,  2%  inches  long,  driven  into  the 
^ttom  edge  of  the  carline.  The  ends  of  the  rods  must  be 
^'^veted  over  the  nuts. 

Plate  and  Sill  Rods. — There  are  eighteen  %-inch  tie  rods 
^^tending  through  sills  and  plates.  The  rods  for  the  end  posts 
^'^  grooved  into  them. 

^ide  Bearings. — There  are  two  malleable  iron  body  side 
"brings  to  each  bolster;  each  bearing  is  to  bear  on  the  bot- 
tom of  the  body  bolster. 
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ing,  and  the  details  of  the  rods,  levers,  guides,  clamps,  etc^ 
is  shown  on  detail  drawings. 

Air  Brake. — The  air  brake  is  the  Westinghouse  automatic 
quick  acting  freight  brake,  and  is  located  as  shown  on  the 
foundation  brake  drawings.  All  joints  in  the  piping  and  fit- 
tings must  be  put  together  with  red  lead,  and  in  no  case  will 
work  be  accepted  unless  the  pipe  screw  going  into  the  fitting 
will  take  four  or  more  threads.  They  must  be  thoroughly 
tightened  and  well  secured  to  the  frame  of  the  car.  Test  of 
same  must  be  made  with  70  pounds  air  pressure.  All  can 
must  be  charged  and  applications  made  on  same  before  leav- 
ing the  shops. 

The  following  air  brake  equipment  will  be  furnished  by  the 
Railway  Company:  Brake  cylinder,  reservoir,  triple  valve. 
drain  cup,  couplings  with  hose  complete,  angle  cock,  cut-out 
cock  and  release  valve,  as  per  Westinghouse  Company's 
schedule  H-1. 

Wrought  Iron. — Used  in  the  construction  of  the  following 
parts  will  be  subject  to  surface  inspection  only,  and  the 
requirements  of  the  physical  test  will  be  waived:  Comer 
irons  of  all  kinds,  side  and  end  door  tracks,  side  and  end  door 
protecting  strips. 

Sa7nple  Castings. — A  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company,  and  all  casting?  used  on  the 
cars  must  be  equal  in  weight  and  correspond  i!i  dimensions 
with  the  samples  furnished.  The  initials  of  the  Railway 
Company,  together  with  the  pattern  number,  must  l>e  plainly 
cast  on  every  piece.  All  castings  must  have  the  shop  or 
trade  marks  of  maker  cast  upon  them  for  future  identifica- 
tion of  castings. 

Mortises  and  Tenons. — All  mortises  and  tenons,  tenon 
shoulders,  butting  joints  of  braces  and  posts,  sills,  etc.,  the 
top  and  outside  face  of  the  side  and  end  sills,  the  top  and 
outside  face  of  the  side  plates  are  to  receive  one  heavy  coat 
of  the  Railway  Company's  wood  preserving  creosote  paint. 

Painting. — Cars  are  to  be  painted  on  the  outside  with 
three  coats  of  the  Railway  Company's  standard  No.  1  min- 
pral  paint.  There  is  to  be  no  blacking  off  of  the  iron  work. 
The  edges  of  the  top  and  bottom  courses  of  roof  boards 
are  to  receive  one  coat  of  No.  1  mineral  paint  before  being 
laid.  The  first  course  of  the  roof  is  to  receive  one  coat 
of  No.  1  paint  before  the  plastic  paper  is  applied.  The 
exterior  of  the  car  must  not  be  painted  oftener  than  once 
in  twenty-four  hours.  The  body  of  the  trade  mark  is  the 
Railway  Company's  standard  No.  26  paint.  The  lettering 
for  the  cars  is  the  Railway  Company's  standard  No.  17 
paint. 

Pounce    patterns    for    all    lettering,    trade    marks,    etc., 
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top  of  sill.  The  other  is  7  inches  by  1%  inches  and  its  lowe 
edge  is  2%  inches  from  top  of  sill.  The  two  girths  extern 
around  four  sides  of  the  car,  except  at  the  side  doors,  am 
the  lower  girths  at  the  end  doors.  They  are  secured  with  on< 
%-inch  carriage  bolt,  head  inside,  and  two  No.  16  wood  screws 
to  each  post  and  brace.  The  middle  girth  is  gained  ^-inci 
deep  at  posts  and  braces. 

Slats. — Are  of  white  oak,  %  of  an  inch  thick.  They  ar^  e 
surfaced  on  both  sides  and  both  edges,  the  inside  edges  ar^  ~c 
rounded ;  they  are  fastened  to  the  inside  of  the  braces  witl^KT  h 
one  %-inch  carriage  bolt  to  each  brace.  They  are  secured  t^^  — -' 
the  posts  by  two  8-penny  nails  in  each  post.  The  top  slat  i  -^d 
18  inches  from  the  lower  face  of  the  side  plate. 

Side  Doors. — Are  frame  doors;  the  stiles  are  of  white  oal 
4^^  inches  by  1%  inches,  7  feet  1  inch  long.     The  doors  ar 
5  feet  2^  inches  wide;  the  top  and  middle  rails  are  6  inche 
by  1%  inches,  and  the  bottom  rail  is  9  inches  by  1%  inches, 
feet  8^   inches  long.     They  are  mortised  into  the  stile  an* 
have  joint  bolts  passing  through  stiles  and  protection  stripi 
Between  the  ends  of  the  lower  rails  and  the  middle  of  tl 
center  rail,  there  are  two  diagonal  braces,  4  inches  by  %-inc:   ^"^^^ 
and  3  feet  8   inches  long.     The  slats  are  mortised  into  th-^cm 
stiles  and  are  secured  to  each  diagonal  brace  and  stile  wit  — :^^* 
two  ll^-inch  No.  14  screws.     On    the   two   side    edges  of  th^c^^e 
stiles  are  protecting  strips,  1%  inches  by  M  inch,  secured  wit   ^=^° 
No.  18  screws,  spaced  5  inches.    The  doors  are  to  receive  od^^^® 
heavy  coat  of  the  Railway  Company's  standard  No.  I  pain — ^^ 
on  the  back  side.    The  hangers  are  the  Railway  Company'    ^** 
standard  malleable  iron,  secured  with  three  %-inch  carria^^'® 
bolts  and  one  li/^-inch  No.  18  screw,  as  shown  on  the  dra\^*^'' 
ings.    The  handle  is*  secured  by  six  1^-inch  No.   14  screw^^' 
located  as  shown. 

End  Doors. — Are  batten  doors;    the  outside  sheathing  i-^ 
vertical  and  is  the  same  as  used  on  the  side  of  the  car;  tb^ 
two  end  pieces  of  the  outside  sheathing  are  of  white  oak,  "^ 
inch  by  5 5^  inches,  3  feet  1  inch  long.    The  inside  pieces  ar«J 
5V6  inches  wide  over  tongues.    There  are  four  end  doors  per 
car  and  they  are  2  feet  2^  inches  wide  and  3  feet  1  inch  long. 

Efid  Door  Tracks. — Are  of  wrought  iron;  the  upper  track 
is  ^  inch  by  2%  inches  wide  and  4  feet  6^^  inches  long,  bolted 
to  the  end  plates  with  three  i/l.-inch  bolts  (counter  sunk  head) 
passing  through  the  track,  brackets  and  plate.  The  bottom 
track  is  %  inch  by  2  inches  and  5  feet  2  inches  long,  bolted  to 
the  end  door  posts  and  brace  with  three  ^-inch  bolts  passing 
through  the  track,  brackets  and  end  posts  or  brace.  The 
middle  end  door  track  is  2^^  inches  by  %  inch,  4  feet  8^ 
inches  long,  and  is  bolted  to  the  end  door  posts,  brace  and 
girth  with  i^-inch  bolts. 
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Side  Door  Tracks, — The  top  side  door  track  is  %  inch 
^*^ick  by  2%  inches  wide  and  10  feet  6  inches  long;  it  is  se- 
cured to  the  side  plate  by  eight  i/^-inch  bolts  passing  through 
^^e  track,  filling  pieces  and  side  plates.  The  bottom  track  is 
Hi  inch  thick  by  2  inches  in  width  and  10  feet  6  inches  In 
^^Hgth,  secured  to  the  side  of  the  car  by  eight  %-inch  bolts 
I^^ssing  through  the  track,  brackets  and  sill  of  the  car. 

Door  Stops. — The  closed  door  stop  for  the  side  door  is  of 
^hite  oak,  2y2  inches  thick  by  2%  inches  wide  and  7  feet  long. 
^^  is  secured  to  the  door  post  by  four  ^-inch  bolts  with  nuts 
®Unk  flush  with  the  inside  of  the  car.  The  closed  door  stop 
^or  the  end  door  is  of  white  oak,  4  inches  by  4  inches;  the 
MPper  end  is  1  foot  1  inch  long,  and  the  lower  one  is  2  feet  1 
^^ch  long.  The  open  door  stop  is  of  cast-iron,  and  for  end 
^Oors  is  bolted  to  the  middle  door  track. 

Door  Fastenings. — The  end  and  side  doors  are  locked  with 
*^^ilway  Company's  standard  car  door  fastenings. 

Door  Thresholds. — The  upper  end  door  threshold  is  of  white 
^^k,  4  inches  by  4^4  inches  and  2  feet  3  inches  long;  the  bot- 
J-otn  threshold  is  5  inches  by  7i/4  inches  and  2  feet  8  inches 
*oiig.  On  the  bottom  threshold  is  a  piece  of  wrought  iron, 
^/16  of  an  inch  thick  by  4  inches  in  width  and  24  inches  long, 
?^cured  to  the  same  by  eight  No.  14  screws,  ly^  inches  long. 
^he  bide  door  threshold  is  3  inches  thick  by  4  inches  in 
^^idth.  beveled  on  top  inside  edge,  and  5  feet  in  length. 

Body  Bolsters. — Are  the  Z  bar  type,  riveted  together  with 
^-inch  rivets,  and  built  up  as  shown  on  drawings. 

Body  Bolster  Blocks. — There  are  eight  body  bolster  blocks 
^o  each  car,  7  inches  by  10  inches,  and  of  lengths  to  suit  the 
spacings  between  the  sills.  They  are  placed  on  the  top  mem- 
ber of  the  bolster  between  the  side,  intermediate  and  center 
sills,  held  in  place  by  body  bolster  and  truss  rods.  They  are 
of  white  oak  or  yellow  pine,  and  are  used  to  furnish  the  sup- 
ports for  the  truss  rod  seats. 

.Vide  Plate  Tie  Rods. — There  are  eight  %-inch  round  iron 
plate  tie  rods,  extending  to  the  outside  of  the  plates  imme- 
diately beneath  the  carlines,  to  prevent  the  side  plates  from 
spreading.  They  are  grooved  into  the  bottom  edge  of  the 
carlines  11/16  inch  deep  and  are  secured  to  the  carlines  at  the 
middle  by  3/16-inch  staple,  2^/^  inches  long,  driven  into  the 
bottom  edge  of  the  carline.  The  ends  of  the  rods  must  be 
riveted  over  the  nuts. 

Plate  and  Sill  Rods. — There  are  eighteen  %-inch  tie  rods 
extending  through  sills  and  plates.  The  rods  for  the  end  posts 
are  grooved  into  them. 

Side  Bearings. — There  are  two  malleable  iron  body  side 
?>earings  to  each  bolster;  each  bearing  is  to  bear  on  the  bot- 
tom of  the  body  bolster. 
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King  Bolts. — There  are  two  king  bolts,  1%  inches  in  diam- 
eter by  17  inches  long.  They  are  provided  in  the  center  with 
a  ring,  %  inch  thick  by  %  inch  in  width,  as  indicated  by  draw- 
ings. 

Truss  Rods. — There  are  four  truss  rods,  1^  inches  in 
diameter,  increased  to  1%  inches  in  diameter,  5  inches  in 
length  on  each  end.  They  are  in  two  lengths,  connected  in  the 
middle  with  wrought  iron  turnbuckles  of  a  satisfactory  make; 
each  turnbuckle  is  connected  with  adjacent  one  with  a  strip 
of  wood,  of  suitable  dimensions,  through  the  openings  in 
the  turnbuckle,  to  prevent  them  from  turning.  The  wood 
strip  is  secured  so  that  it  cannot  get  out  of  place.  The 
truss  rod  washers,  which  bear  against  the  end  sills  of  the 
car,  are  of  malleable  iron,  as  shown  on  the  drawings.  The 
truss  rod  queen  posts  are  shown  on  the  drawings,  and  must 
be  of  malleable  iron  and  secured  to  the  needle  beams  by 
%-inch  lag  screws,  4%  inches  in  length. 

The  posts  are  provided  with  split  keys  or  other  means  to 
prevent  the  truss  rod  from  falling  in  case  of  breakage. 

Hay  Racks. — Are  of  white  oak,  20%  inches  wide.  They  are 
made  up  of  two  long  strips,  3  inches  wide  by  1%  inches  thick, 
with  two  strips  3  inches  wide  by  1^  inches  thick  across  the 
ends,  making  up  the  complete  frame.  The  intermediate  slats 
are  2Mj  inches  wide  by  %  inch  thick,  1  foot  8%  inches  long, 
and  are  spaced  6  inches  apart;  they  are  mortised  into  the 
long  rails.  The  racks  are  secured  to  the  counter  brace,  tran- 
som post,  body  post  and  body  brace  with  bolt-hinges,  and  the 
other  side  is  supported  by  ^-inch  chain,  16  inches  long,  se- 
cured to  the  side  plate  with  a  %-inch  lag  screw,  3  inches  long. 

Cattle  Bars. — Are  of  white  oak  7%  inches  wide  at  the 
middle  and  6  inches  at  the  ends,  and  1%  inches  thick,  5 
feet  IVj  inches  long;  when  placed  before  the  door  they  are 
supported  in  mortises  in  the  door  posts.  One  ^-inch  chain 
15%  inches  long  secures  each  bar  to  the  door  post  with  one 
%-inch  bolt  and  to  bar  with  one  %-inch  eye  bolt,  with  all  nuts 
well  riveted  over.  When  cars  are  being  unloadedy»bars  are  to 
be  carried  on  wrought  iron  brackets,  which  are  secured  to 
the  side  of  the  car.  When  bars  are  in  position  of  door  the 
lower  edge  will  be  3  feet  2%  inches  from  top  of  floor. 

Draw  Bars  and  Pockets. — The  draw  bars  are  M.  C.  B.  stan- 
dard and  are  furnished  by  the  Railway  Company.  The 
pockets  for  same  are  of  %-inch  iron,  and  riveted  to  draw 
bars  with  two  1  %-inch  Ulster  iron  rivets,  leaving  the  ends 
of  the  pockets  to  be  formed  as  shown  on  the  drawing,  and 
to  be  driven  into  the  recess  of  the  draw  bar  while  the 
ends  of  the  pocket  are  hot.  After  they  have  been  drawn 
together  and  properly  riveted,  the  lugs  on  the  ends  must  be 
drawn  down  under  the  hammer  until  they  fill  the  spaces 
between  the  lugs  of  the  draw  bar. 
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Draw  Bar  Springs. — Are  the  Railway  Company's  standard 
Class  H  and  Class  I,  and  will  be  furnished  by  the  Railway 
Company. 

Draw  Bar  Stop  Castings. — The  draw  bar  stop  or  housing 
castings  are  of  malleable  iron  in  two  pieces,  each  piece  bolted 
to  the  draft  timber  with  eight  %-inch  bolts  and  secured  further 
from  longitudinal  motion  by  being  let  into  the  draft  timber 
1  11/16  inches. 

The  draw  bar  guides  are  %  inch  by  2  inches,  the  follow- 
ers IV2  inches  by  6  inches  by  9  inches  placed  in  position,  as 
shown  on  the  drawings.  The  carrier  iron  is  1  inch  by  4 
inches.  The  draw  bar,  stop  and  other  castings  forming  the 
draft  rigging  is  known  as  the  Williamson-Pries  patent,  and  the 
right  to  manufacture  and  use  the  same  is  owned  by  the 
Railway  Company.    No  royalty  will  be  charged  to  car  builder. 

Corner  Plates. — At  each  outside  lower  corner  of  the  car 
is  a  corner  plate,  %  inch  thick  by  8%  inches  in  width,  extend- 
ing 12  inches  on  the  side  of  the  car  and  10  inches  on  the 
end  of  the  car.  They  are  bolted  to  the  end  and  side  sills  with 
%-inch  bolts.  The  upper  corner  plate  is  %  inch  in  thickness 
by  2  inches  in  width  and  11^  inches  on  each  leg.  They  are 
secured  to  the  plates  by  bolts  and  straps,  as  shown  on  the 
drawings. 

Sill  Steps. — There  are  two  sill  steps  of  wrought  iron,  % 
inch  by  2  inches,  shaped  as  shown  on  the  drawing;  each  is 
secured  to  the  under  side  of  the  sill,  directly  under  the  cen- 
ter of  the  ladder,  with  one  %-inch  lag  screw,  4^  inches  long, 
and   the  corner  post  rod. 

Ladders. — The  ladders  on  the  side  of  the  two  diagonal 
corners  of  the  car  are  made  up  of  five  handles  to  a  side  and 
one  on  the  roof,  of  %-inch  round  iron,  22  inches  in  length, 
and  are  fastened  to  the  corner  post  and  ladder  post  with  i/^- 
inch  lag  screws,  3  inches  long  and  i^-inch  carriage  bolts 
as  shown  on  drawing.  There  are  two  on  each  end  of  the 
car  24  inches  from  the  bottom  of  the  sill.  These  serve  as 
hand-holds  and  are  secured  with  Mj-inch  lag  screws,  3  inches 
in  length. 

Brake  Shaft. — Is  of  IV4,  inch  round  iron  with  bottom  ends 
1^^  inches  in  diameter;  it  rests  on  a  wrought  iron  step 
secured  to  the  end  sill  with  two  %-inch  bolts.  The  brake 
wheel  is  17  inches  in  diameter  and  held  on  the  shaft  with  a 
^4 -inch  nut;  the  end  of  the  shaft  is  riveted  over  the  nut. 
The  upper  brake  shaft  bracket  is  of  gray  iron  and  is  secured 
to  the  plate  with  two  ^-inch  bolts  with  nuts  outside  of  car, 
and  to  the  roof  with  two  %-inch  lag  screws.  The  location 
of  the  brake  shaft  is  shown  on  the  drawing. 

Foundation  Brake. — All  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foundation  brake  is  shown  on  draw- 
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King  Bolts. — There  are  two  king  bolts,  1%  inches  in  diam- 
eter by  17  inches  long.  They  are  provided  in  the  center  with 
a  ring,  %  inch  thick  by  %  inch  in  width,  as  indicated  by  draw- 
ings. 

Truss  Rods. — There  are  four  truss  rods,  1^  inches  in 
diameter,  increased  to  1%  inches  in  diameter,  5  inches  in 
length  on  each  end.  They  are  in  two  lengths,  connected  in  the 
middle  with  wrought  iron  turnbuckles  of  a  satisfactory  make; 
each  turnbuckle  is  connected  with  adjacent  one  with  a  strip 
of  wood,  of  suitable  dimensions,  through  the  openings  in 
the  turnbuckle,  to  prevent  them  from  turning.  The  wood 
strip  is  secured  so  that  it  cannot  get  out  of  place.  The 
truss  rod  washers,  which  bear  against  the  end  sills  of  the 
car,  are  of  malleable  iron,  as  shown  on  the  drawings.  The 
truss  rod  queen  posts  are  shown  on  the  drawings,  and  must 
be  of  malleable  iron  and  secured  to  the  needle  beams  by 
%-inch  lag  screws,  4^  inches  in  length. 

The  posts  are  provided  with  split  keys  or  other  means  to 
prevent  the  truss  rod  from  falling  in  case  of  breakage. 

Hay  Racks. — Are  of  white  oak,  20%  inches  wide.  They  are 
made  up  of  two  long  strips,  3  inches  wide  by  1%  inches  thick, 
with  two  strips  3  inches  wide  by  1^  inches  thick  across  the 
ends,  making  up  the  complete  frame.  The  intermediate  slats 
are  2%  inches  wide  by  %  inch  thick,  1  foot  8%  inches  long, 
and  are  spaced  6  inches  apart;  they  are  mortised  into  the 
long  rails.  The  racks  are  secured  to  the  counter  brace,  tran- 
som post,  body  post  and  body  brace  with  bolt-hinges,  and  the 
other  side  is  supported  by  ^-inch  chain,  16  inches  long,  se- 
cured to  the  side  plate  with  a  %-inch  lag  screw,  3  inches  long. 

Cattle  Bars. — Are  of  white  oak  7%  inches  wide  at  the 
middle  and  6  inches  at  the  ends,  and  1%  inches  thick,  5 
feet  IVj  inches  long;  when  placed  before  the  door  they  are 
supported  in  mortises  in  the  door  posts.  One  ^-inch  chain 
15%  inches  long  secures  each  bar  to  the  door  post  with  one 
%-inch  bolt  and  to  bar  with  one  %-inch  eye  bolt,  with  all  nuts 
well  riveted  over.  When  cars  are  being  unloadedy»bars  are  to 
be  carried  on  wrought  iron  brackets,  which  are  secured  to 
the  side  of  the  car.  When  bars  are  in  position  of  door  the 
lower  edge  will  be  3  feet  2%  inches  from  top  of  floor. 

Draw  Bars  and  Pockets. — The  draw  bars  are  M.  C.  B.  stan- 
dard and  are  furnished  by  the  Railway  Company.  The 
pockets  for  same  are  of  %-inch  iron,  and  riveted  to  draw 
bars  with  two  1%-inch  Ulster  iron  rivets,  leaving  the  ends 
of  the  pockets  to  be  formed  as  shown  on  the  drawing,  and 
to  be  driven  into  the  recess  of  the  draw  bar  while  the 
ends  of  the  pocket  are  hot.  After  they  have  been  drawn 
together  and  properly  riveted,  the  lugs  on  the  ends  must  be 
drawn  down  under  the  hammer  until  they  fill  the  spaces 
between  the  lugs  of  the  draw  bar. 
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Draw  Bar  Springs. — Are  the  Railway  Company's  standard 
Class  H  and  Class  I,  and  will  be  furnished  by  the  Railway 
Company. 

Draw  Bar  Stop  Castings. — The  draw  bar  stop  or  housing 
castings  are  of  malleable  iron  in  two  pieces,  each  piece  bolted 
to  the  draft  timber  with  eight  %-inch  bolts  and  secured  further 
from  longitudinal  motion  by  being  let  into  the  draft  timber 
1  11/16  inches. 

The  draw  bar  guides  are  ^  inch  by  2  inches,  the  follow- 
ers 1%  inches  by  6  inches  by  9  inches  placed  in  position,  as 
shown  on  the  drawings.  The  carrier  iron  is  1  inch  by  4 
inches.  The  draw  bar,  stop  and  other  castings  forming  the 
draft  rigging  is  known  as  the  Williamson-Pries  patent,  and  the 
right  to  manufacture  and  use  the  same  is  owned  by  the 
Railway  Company.    No  royalty  will  be  charged  to  car  builder. 

Corner  Plates. — ^At  each  outside  lower  comer  of  the  car 
is  a  comer  plate,  hi  inch  thick  by  8^  Inches  in  width,  extend- 
ing 12  inches  on  the  side  of  the  car  and  10  inches  on  the 
end  of  the  car.  They  are  bolted  to  the  end  and  side  sills  with 
%-inch  bolts.  The  upper  corner  plate  is  %  inch  in  thickness 
by  2  inches  in  width  and  11%  inches  on  each  leg.  They  are 
secured  to  the  plates  by  bolts  and  straps,  as  shown  on  the 
drawings. 

Sill  Steps. — There  are  two  sill  steps  of  wrought  iron,  % 
inch  by  2  inches,  shaped  as  shown  on  the  drawing;  each  is 
secured  to  the  under  side  of  the  sill,  directly  under  the  cen- 
ter of  the  ladder,  with  one  %-inch  lag  screw,  4%  inches  long, 
and  the  corner  post  rod. 

Ladders. — The  ladders  on  the  side  of  the  two  diagonal 
comers  of  the  car  are  made  up  of  five  handles  to  a  side  and 
one  on  the  roof,  'of  %-inch  round  iron,  22  inches  In  length, 
and  are  fastened  to  the  corner  post  and  ladder  post  with  %- 
inch  lag  screws,  3  inches  long  and  %-inch  carriage  bolts 
as  shown  on  drawing.  There  are  two  on  each  end  of  the 
car  24  inches  from  the  bottom  of  the  sill.  These  serve*  as 
band-holds  and  are  secured  with  %-inch  lag  screws,  3  inches 
in  length. 

Brake  Shaft. — Is  of  1%  inch  round  iron  with  bottom  ends 
1%  inches  in  diameter;  it  rests  on  a  wrought  iron  step 
secured  to  the  end  sill  with  two  %-inch  bolts.  The  brake 
wheel  is  17  inches  in  diameter  and  held  on  the  shaft  with  a 
34 -inch  nut;  the  end  of  the  shaft  is  riveted  over  the  nut. 
The  upper  brake  shaft  bracket  is  of  gray  iron  and  is  secured 
to  the  plate  with  two  %-inch  bolts  with  nuts  outside  of  car, 
and  to  the  roof  with  two  %-inch  lag  screws.  The  location 
of  the  brake  shaft  is  shown  on  the  drawing. 

Foundation  Brake. — All  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foundation  brake  is  shown  on  draw- 
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ing,  and  the  details  of  the  rods,  levers,  guides,  clamps, 
is  shown  on  detail  drawings. 

Air  Brake. — The  air  brake  is  the  Westinghouse  automi 
quick  acting  freight  brake,  and  is  located  as  shown  on 
foundation  brake  drawings.     All  joints  in  the  piping  and 
tings  must  be  put  together  with  red  lead,  and  in  no  case 
work  be  accepted  unless  the  pipe  screw  going  into  the  fiti 
will  take  four  or  more  threads.     They  must  be  thorouf 
tightened  and  well  secured  to  the  frame  of  the  car.    Test 
same  must  be  made  with  70  pounds  air  pressure.     All  < 
must  be  charged  and  applications  made  on  same  before  h 
ing  the  shops. 

The  following  air  brake  equipment  will  be  furnished  by 
Railway  Company:  Brake  cylinder,  reservoir,  triple  val 
drain  cup,  couplings  with  hose  complete,  angle  cock,  cut 
cock  and  release  valve,  as  per  Westinghouse  Compaii 
schedule  H-1. 

Wrought  Iron. — Used  in  the  construction  of  the  follow: 
parts   will    be   subject    to    surface    inspection    only,    and 
requirements   of  the   physical    test  will   be  waived:      Coi 
irons  of  all  kinds,  side  and  end  door  tracks,  side  and  end  d< 
protecting  strips. 

Sample  Castings. — A  set  of  sample  castings  will  be 
nished  by  the  Railway  Company,  and  all  castings  used  on 
cars  must  be  equal  in  weight  and  correspond  in  dimenslc 
with  the  samples  furnished.  The  initials  of  the  Railti 
Company,  together  with  the  pattern  number,  must  be  plaU 
cast  on  every  piece.  All  castings  must  have  the  shop 
trade  marks  of  maker  cast  upon  them  for  future  identifli 
tion  of  castings. 

Mortises    and    Tenons. — All    mortises    and    tenons,  tei 
shoulders,  butting  joints  of  braces  and  posts,  sills,  etc., 
top  and  outside  face  of  the  side  and  end  sills,  the  top  \ 
outside  face  of  the  side  plates  are  to  receive  one  heavy  c 
of  the  Railway  Company's  wood  preserving  creosote  paint. 

Painting. — Cars   are   to    be   painted    on   the   outside 
three  coats  of  the  Railway  Company's  standard  No.  1 
eral  paint.     There  is  to  be  no  blacking  off  of  the  iron  w< 
The   edges   of   the   top   and   bottom   courses   of   roof   bos 
are  to  receive  one  coat  of  No.  1  mineral  paint  before  bd 
laid.     The   first   course   of   the   roof   is   to   receive   one  o 
of   No.    1    paint   before   the    plastic   paper   is    applied.     1 
exterior  of  the  car  must  not  be  painted  oftener  than  oi 
in   twenty-four  hours.     The  body  of  the  trade  mark  is  i 
Railway   Company's    standard    No.    26    paint.     The   letter! 
for    the    cars    is    the    Railway    Company's    standard    No. 
paint. 

Pounce    patterns    for    all     lettering,    trade    marks,    e 
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80,000  Lbs.  Capacity. 
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I  he  furnished  by  the  Railway  Company.     The  draft  tim- 
■s     immediately    under    the    end    sill    rouBt    be    stenciled, 
itanted    July    2S,    1896    and    March    9,    LS9T/'      The    body 
aters  must  be  stenctJed  "Patented  September  IS,  1&00:" 
Bolts    and    Nuts. — All    bolts    and    nuts    are    to    have    the 
S,  srandart!   threads   and  correspond   with  samples  which 
1   be   furnished    by   the   Railway    Company. 
Trucks. — Drawings    and    specifications    for    Railway    Com- 
ly's  standard  No.  1  truck  for  50,000  lbs.  cars,  accompany 
I   form   a   part   of   these   specifications. 
General  1  nstructions^^AU  material   whtcli  enters  into  the 
latruetion    of    cars   built    under    these    specifications    must 
iform  to  them  ful!y  in  weight,  size  and  quality.     All  work 
St  be  done  in  a  thorough  and   workmanlike  manner,  and 
material    and    workmanship    are    subject    to    inspection 

a  representative  of  the  Railway  Company  at  all  timets, 
I  companies  or  individuals  furnishing  material  for  these 
«,  or  those  who  are  building  them,  must  furnish  every 
ility  to  expedite  the  inspection  of  the  material  and 
rkmanahlp.  It  is  the  Intention  that  these  written  speci- 
Ltions.  and  the  drawings  which  form  a  part  thereof. 
lU  harmonize  in  every  particular.  Any  change  from  the 
<^ifications  or  the  drawings,  or  any  discrepancies  which 
y  be  found,  should  be  reported  at  once  to  tjae  proper 
cial  in  writing,  for  decision.  All  specifications  and  draw- 
is  for  speciai  stock  car  bodies,  which  have  been  issued  by 
!  Railway  Company  prior  to  this  date,  are  null   and  void. 

prevent  mistakes,  they  should  be  returned  to  the  Com- 
ly. 

SPECIFICATIONS    FOR    ORE    CAR,     80,000    LBS.    CAPACITY. 

Ore  Car. — The  drawings  referred  to  in  these  speciflcations, 
i  forming  a  part  of  the  same  are  as  follows: 

General   Plan  and   End   Views. 

Wood   Details. 

Wrought    Details. 

Cast    Details. 

Draft   Rigging. 

Lettering. 

The  following  supplementary  specifications  for  material 
1   form  a  part  of  these  specifications: 

Specifications    for    the    purchase    of   Wrought    Iron. 
Specifications  for  the  purchase  of  Mild  Steel. 
Specifications  for  the  purchase  of  Helical   Springs. 

The  following  materials  will  be  furnished,  free  of  charge 
the  works  of  the  builder,  by  the  Railway  Company: 
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ilies  and  are  to  be  secured  to  side  rails  by  means  of 
,  1^  inches  deep  and  %  inch  rods,  one  at  each  end, 
iwn  on  the  drawings. 

;e  Boards. — The  aide  boards  are  Southern  pine,  1% 
,  dressed  and  shlplapped,  20  feet  9^^  inches  long, 
are  spiked  to  the  side  post  and  braces  with  20-peniiy 
,  as  shown  on  drawings. 

ice«.— Body  or  counter  braces  must  be  of  yellow  pine 
les  by  4^  inches.  The  end  braces  may  be  of  th^ 
material,  4  inches  In  thickness  by  4»^  inches  In  width, 
d  to  such  lengtb  and  shape  aa  to  fit  tightly  in  the 
iga  when  the  car  is  properly  cambered. 
its. — Are  of  yellow  pine,  4  inches  by  4  inches  by  4 
■%  inches  long,  and  are  set  in  malleable  iron  shoes 
)wn  on   drawings. 

toring. — The  flooring  is  maple,  1%  inches  tb!ck  and  9 
Inches  in  lengthy  one  end  resting  on  the  cross  timber 
le  otber  on  the  deck  beam,  as  showm  on  drawings.  Care 
be  taken  that  a  tight  flt  is  made  at  the  sides  and  ridge 
Iter  of  car. 

nning  Boartts, — On  lop  of  each  side  plate  and  spiked 
ae  ts  a  1%-lncb  by  11%-inches  yellow  pine  plank,  pro- 
;  over  outside  face  of  plate  1^^  inches  and  supported 
ilde  by  a  3^2  inches  by  4  inch  block  fastened  to  side 
by   ^4nch  bolts. 

ars, — The  drop  doors  are  wrought  plates  %  inch  by 
inches  and  5  feet  5  inches:  they  are  provided  with 
ht  iron  eye-bolt  hinges  and  are  held  shut  by  the  drop 
jhaft  and  chain,  as  shown  on  the  drawings. 
iy  Bolster. — Is  the  Z  bar  type,  riveted  together  with 
1  rivets  and  built  up  as  shown  on  drawings. 
ich  Caps. — Are  of  oak  6  inches  wide  by  5^  inches 
and  9  feet  1  inch  long,  gained  at  ends  to  rest  on 
jlates  and  wrought  iron  saddles  secured  with  one  %- 
K)lt  at  each  end. 

e  Tie  Rods. — There  are  ten  %-inch  tie  rods  with  % 
2nds  extending  crosswise  of  car  and  one  1%-inch  tie 
aced  under  bench  cap  and  secured  to  side  plates  with 
ind  cast  washers  placed  on  both  sides  of  each  plate. 
il  and  Sill  Rods. — There  are  eighteen  %-inch  tie  rods 
%-inch  ends  extending  through  the  sills  and  rails, 
ods  for  th^  body  posts  are  grooved  into  them. 
le  Bearings. — There  are  two  malleable  iron  body 
searings  to  each  bolster;  each  bearing  is  to  bear  on 
9ttom  side  of  the  body  bolster.  Each  side  bearing 
e  riveted  to  the  bolster  with  four  %-inch  rivets.  The 
ce    from    center   to    center    of   the    side    bearings    is    5 
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1.  Draw  Bar  Springs. 

2.  Automatic  Couplers. 

3.  Air  Brakes. 

4.  Paint  stocks  of  all  kinds   ready  for  use. 

GENERAL    DIMENSIONS. 

Length  over  end  sills   21'     6%" 

Length   inside,   top    19'     1%" 

Length    inside,   bottom    5'     6" 

Width   over  side   sills 9'     0" 

Width    inside,    top    7'  10'' 

Width    inside,   bottom    8'     0" 

Height    inside     6'     O'' 

Height    of    draft    line    2'  lOMi" 

Cubical    capacity    584    cu.    ft. 

Framing. — The  side,  center  and  sub-center  sills,  side  and 
end  plates,  and  the  side  boards  are  Southern  pine.  The 
end  sills,  buffer  blocks,  cross  center  tie  must  be  of  white 
oak  of  suitable  quality.  The  center  sills  are  to  be  gained 
out  on  inside  face  for  the  draw  bar  stop  casting.  The 
longitudinal  sills  must  be  sound  and  clear,  one  corner  may 
be  sappy,  but  not  to  exceed  IMi  inches  in  width  or  thickness; 
in  framing  this  sill  with  sap,  the  sap  edge  must  always 
go  downward.  The  end  sills  are  framed  into  the  mortises 
of  the  side  and  center  sills  with  double  tenons,  1%  inches 
in  depth  by  1%  inches  in  thickness,  and  6  inches  in 
length.  The  braces  of  the  car  must  be  of  such  length  as  to 
fit  tightly  between  post,  sills  and  rail  when  the  car  is 
jacked  up  in  the  center  and  on  the  ends  to  the  proper 
camber. 

Buffer  Blocks. — The  two  oak  buffer  blocks  are  3%  inches 
by  10  inches  thick,  and  2  feet  3  inches  in  length.  The 
details  are  shown  on  drawings.  They  are  to  be  secured 
to  the  end  sills  with  two  center  truss  rods.  The  back 
face  and  the  front  face  of  end  sill,  and  buffer  blocks,  where 
they  come  in  contact,  must  have  a  heavy  coat  of  wood 
preservative  paint  before  they  are  secured  in  position. 

Cross  Ceyiter  Ties. — Or  needle  beams,  are  6  inches  in 
thickness  by  0  inches  in  width  and  9  feet  in  length.  They 
are  gained  VL'  inch  on  top  face  for  side  and  center  and  sub- 
center  sills.  They  are  bored  in  such  a  manner  as  to  secure 
them  to  side  and  intermediate  sills.  The  truss  rod  queen 
posts  are  secured  to  them  by  means  of  %-inch  bolts. 

side  Rails. — Are  of  Southern  pine.  6  inches  by  6  inches 
and  20  feet  10  inches  long,  mortised  and  bored  to  receive 
side  posts  and  side  rods,  end  rail  and  deck  beams.  The 
end   rails   must   be   yellow   pine,   free  of  knots,   6   inches   by 
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10  Inches  and  are  to  be  secured  to  side  rails  by  means  of 
tenons  1V&  inches  deep  and  %  inch  rods,  one  at  each  end, 
as  shown  on  the  drawings. 

Side  Boards. — The  dide  boards  are  Southern  pifie,  1% 
Inches,  dressed  and  shiplapped,  20  feet  9^  inches  long. 
rhey  are  spiked  to  the  side  post  and  braces  with  20-j)enny 
spikes,  as  shown  on  drawings. 

Braces. — Body  or  cpunter  braces  must  be  of  yellow  pine 
I  inches  by  4^4  inches.  The  end  braces  may  be  of  the 
same  material,  4  inches  in  thickness  by  4^  inches  in  width, 
framed  to  such  length  and  shape  as  to  fit  tightly  in  the 
openings  when  the  car  is  properly  cambered. 

Posts. — ^Are  of  yellow  pine,  4  inches  by  4  inches  by  4 
feet  5%  inches  long,  and  are  set  in  malleable  iron  shoes 
is  shown  on  drawings. 

Flooring. — The  fiooring  is  maple,  1%  inches  thick  and  9 
feet  2  inches  in  length,  one  end  resting  on  the  cross  timber 
Euid  the  other  on  the  deck  beam,  as  shown  on  drawings.  Care 
must  be  taken  that  a  tight  fit  is  made  at  the  sides  and  ridge 
at  center  of  car. 

Running  Boards. — On  top  of  each  side  plate  and  spiked 
to  same  is  a  1%-inch  by  11%-inches  yellow  pine  plank,  pro- 
iecting  over  outside  face  of  plate  ll^  inches  and  supported 
on  inside,  by  a  3^  inches  by  4-inch  block  fastened  to  side 
plate  by  ^-inch  bolts. 

Doors. — The  drop  doors  are  wrought  plates  %  inch  by 
Ziyy  inches  and  5  feet  5  inches;  they  are  provided  with 
wrought  iron  eye-bolt  hinges  and  are  held  shut  by  the  drop 
door  shaft  and  chain,  as  shown  on  the  drawings. 

Body  Bolster. — Is  the  Z  bar  type,  riveted  together  with 
%-inch  rivets  and  built  up  as  shown  on  drawings. 

Bench  Caps. — Are  of  oak  6  inches  wide  by  5i/4  inches 
thick  and  9  feet  1  inch  long,  gained  at  ends  to  rest  on 
side  plates  and  wrought  iron  saddles  secured  with  one  %- 
inch  bolt  at  each  end. 

Side  Tie  Rods. — There  are  ten  %-inch  tie  rods  with  % 
inch  ends  extending  crosswise  of  car  and  one  li/^-inch  tie 
rod  placed  under  bench  cap  and  secured  to  side  plates  with 
nuts  and  cast  washers  placed   on  both  sides  of  each   plate. 

Rail  and  Sill  Rods. — There  are  eighteen  %-inch  tie  rods 
with  %-inch  ends  extending  through  the  sills  and  rails. 
The  rods  for  th^  body  posts  are  grooved   into   them. 

Side  Bearings. — There  are  two  malleable  iron  body 
side  bearings  to  each  bolster;  each  bearing  is  to  bear  on 
the  bottom  side  of  the  body  bolster.  Each  side  beariiig 
will  be  riveted  to  the  bolster  with  four  %-inch  rivets.  The 
distance  from  center  to  center  of  the  side  bearings  is  5 
feet. 
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King  Bolts. — There  are  two  king  bolts,  1%  inches  in 
diameter  by  17  inches  long.  They  are  provided  in  the 
center  with  a  ring,  %  inch  in  thickness  by  %  inch  in 
width,  as  indicated  on  the  drawings.* 

Truss  Rods. — There  are  four  truss  rods  1%  inches  in 
diameter,  increased  to  1%  inches  in  diameter,  5  inches  in 
length  on  each  end,  11  feet  6^  inches  when  straight,  and 
tour  1^  inches  truss  rods  increased  to  IV^  inches  in  diam- 
eter, 5  inches  in  length  on  each  end,  11  feet  2  inches  long 
when  straight,  connected  in  the  middle  with  wrought  iron 
turnbuckles  of  a  satisfactory  make;  the  truss  rod  washers, 
which  bear  against  the  end  sills  of  the  car,  are  malleable  iron,  as 
shown  on  the  detail  drawings.  The  truss  rod  queen  posts 
are  shown  on  the  detail  drawings,  and  are  secured  to  the 
needle  beam  by  %-inch  bolts.  The  posts  are  provided  with 
a  spit  key,  or  other  means,  to  prevent  the  truss  rods  from 
falling  in  case  of  breakage. 

Couplers. — The  couplers  are  the  M.  C.  B.  standard  and 
are  furnished  by  the  Railway  Company.  The  pockets  for 
.same  are  of  %-inch  by  4-inch  iron,  and  riveted  to  the 
couplers  with  two  lM»-inch  ulster  iron  rivets,  leaving  the 
ends  of  the  pocket  to  be  formed  as  shown  on  the  drawing, 
and  to  be  driven  into  the  recess  of  the  coupler  while  the 
ends  of  the  pocket  are  hot.  After  they  have  been  drawn 
together  and  properly  riveted,  the  lugs  on  the  ends  must  be 
drawn  down  under  the  hammer  until  they  fill  the  spaces 
between  the  lugs  on  the  coupler. 

Draw  Bar  iipriJigs. — Are  to  be  Railway  Company's  stand- 
ard class  "H"  and  class  "I"  and  will  be  furnished  by  the 
Railway  Company. 

Draw  Bar  Stop  Casting. — The  draw  bar,  or  housing,  cast- 
ings are  of  malleable  iron  in  two  pieces,  each  piece  is 
bolted  to  the  center  sill  with  eight  %-inch  bolts  and  secured 
further  from  longitudinal  motion  by  being  let  into  the  draft 
timber  1  11/16  inches.  The  draw  bar  guides  are  %  inch  by 
2  inches,  the  followers  1M»  inches  by  6  inches  by  9  Inches, 
placed  in  position  as  shown  on  the  drawings.  The  carrier  is 
%  inch  by  3  inches.  The  end  sill  reinforcing  plate  is 
1  inch  by  4  inches.  The  draw  bar  stop  and  other  castings 
forming  the  draft  rigging  is  known  as  the  Williams  ft 
Pries  patent,  anc^  the  right  to  manufacture  and  use  same  is 
owned  by  the  Railway  Company.  No  royalty  will  be  charged 
car  builders. 

Sill  Steps.— There  are  two  sill  steps  of  wrought  iron 
■'s  inch  by  1%  inches,  shaped  as  shown  on  drawing;  each 
stop  is  secured  to  the  outside  of  the  side  sill  with  four  %- 
inch  lag  screws.  4»j  inches  long. 

Ladder. — There    is    a    ladder    on    the    side    of    the    two 
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diagonal  comers  of  the  car  made  up  of  four  Handles  to 
a  side  and  one  on  the  deck,  of  %4nch  round  iron,  18 
inches  in  length  on  the  sides  and  12  inches  on  the  deck  and 
fastened  w|^h  %-inch  bolts  and  lag  screws,  3  inches  long. 
There  is  also  one  grab  iron  on  each  end  of  car  placed  on 
opposite  side  of  car  from  ladder. 

Brake  Shaft. — Is  of  1^-inch  round  iron  with  bottom  ends 
1%  inches  in  diameter;  it  rests  in  a  malleable  iron  step 
secured  to  the  end  sill  with  two  %-inch  lag  screws.  The 
brake  wheel  is  17  inches  in  diameter,  and  held  on  the 
shaft  with  %-lnch  nut;  the  end  of  the  shaft  is  riveted  over 
the  nut.  There  is  a  brake  shaft  and  a  brake  step  at  each  end 
of  the  car.    The  location  of  the  brake  is  shown  on  drawing. 

Foundation  Brake. — All  wheels  are  provided  with  brakes. 
The  arrangement  of  the  foundation  brake  is  shown  on  draw- 
ing, and  the  details  of  the  rods,  levers,  guides,  clamps,  etc., 
are  shown  on  drawings. 

Air  Brake. — The  air  brake  is  the  Westinghouse  automatic 
quick  acting  freight  brake.  All  joints  in  the  piping  and  fit- 
tings must  be  put  together  with  red  lead  and  in  no  case  will 
work  be  accepted  unless  the  pipe  screw  going  into  the  fitting 
will  take  four  or  more  threads.  They  must  be  thoroughly 
tightened  and  well  screwed  to  the  frame  of  car.  Test  of 
same  must  be  made  with  70  pounds  air  pressure.  All  cars 
must  be  charged  and  application  made  on  same,  before  leav- 
ing the  shops.  The  following  air  brake  equipment  will  be 
furnished  by  the  Railway  Company:  Brake  cylinder,  reser- 
voir, triple  valve,  drain  cup,  couplings  with  hose  complete, 
angle  cock,  cut-out  cock,  and  release  valve,  as  per  Westing- 
house  Company's  schedule  H-1. 

Sample  Castings. — A  set  of  sample  castings  will  be  fur- 
nished by  the  Railway  Company,  and  all  castings  used  on  the 
car  must  be  equal  in  weight,  and  correspond  in  dimensions 
with  the  samples  furnished.  The  initials  of  the  Railway 
Company,  together  with  the  pattern  number,  must  be  plainly 
cast  on  every  piece.  All  malleable  iron  castings  must  have 
the  shop  or  trade  marks  of  maker  cast  upon  them,  for  future 
identification  of  castings. 

Mortises  and  Tenons. — All  mortises  and  tenons,  tenon 
shoulders,  butting  joints  of  braces  and  posts,  sills,  etc.,  the 
top  and  outside  face  of  the  side  and  end  sills,  top  and 
outside  face  of  the  side  and  end  rails,  are  to  receive  one 
heavy  coat  of  the  Railway  Company's  standard  wood  pre- 
serving creosote  paint. 

Painting. — The  car  must  be  painted  with  three  coats  of 
the  Railway  Company's  standard  No.  1  mineral  paint.  The 
iron  work  where  exposed,  to  receive  one  coat  of  black 
asphaltum    paint.      The    exterior    of    the    car    must    not    be 
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lers,  draw  bar  housings,  uncoupling  arrangements, 
buffer  blocks,  and  dead  wood. 

Draft  Timbers.— {Flate  I,  No.  53.)  There  are 
two  of  these  members.  Their  purpose  is  to  carry 
the  draw  bar  housings  and  transmit  the  pull  to 
the  car  framing;  they  are  placed  below  the  center 
sills  and  extend  from  the  dead  wood  (Plate  I,  No. 
57)  to  the  body  bolster  or  through  the  bolster  to 
the  butting  timber  (Plate  I,  No.  56).  They  are 
usually  of  white  oak  if  wood  is  used,  the  dimen- 
sions varying  according  to  the  character  and 
capacity  of  the  car.  Often  they  are  of  steel  and 
at  times  they  are  entirely  omitted,  the  draw  bar 
housings  being  attached  directly  to  the  center  sills. 
With  steel  cars  of  course  they  are  made  of  the 
same  material  as  the  remainder  of  the  car  fram- 
ing. 

Automatic  Couplers.— The  automatic  coupler  as 
adopted  by  the  Master  Car  Builders'  Association 
is  simply  one  of  outline  as  illustrated  in  Figure 
105.  The  shank,  however,  is  of  standard  dimen- 
sions throughout.  As  regards  the  mechanism  of 
the  coupling  details  all  that  is  required  to  be 
standard  is  the  general  outline  of  the  parts.  This 
required  outline  is  shown  by  the  Form  of  Contour 
line  in  Figure  105.  As  a  check  on  the  finished 
coupler  the  coupler  and  knuckle  limit  gauges  as 
shown  in  the  same  illustration  are  used. 

There  are  many  kinds  of  couplers  in  use  which 
are  strictly  M.  C.  B.  standard,  each  one  being  de- 
signed with  different  methods  for  opening,  clos- 
ing and  locking  the  knuckle  in  place.  The  orig- 
inal automatic  coupler  was  the  Janney  which  is 
shown  in  Figure  106.  Among  the  others  com- 
monly in  use  may  be  mentioned  the  Buckeye,  Chi- 
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al  corners  of  the  car  made  up  of  (our  aandlea  to 
?    and    one    on    the    deck,    of    %-liich    round    iron,    18 

iB  lengtU  on  the  aides  and  12  inches  on  the  deck  and 
3d    with    Vi-inch   holts   and   lag  screws,    3    inches    long. 

is  also  one  grab  iron  on  each  end  of  car  placed  on 
te  ijde  of  car  from   ladder. 

*€  Shaft,— l^  of  1^4  inch  round  iron  with  bottom  ends 
chea  in  diameter;  it  rests  in  a  malleable  iron  step 
a    to   the   end   sill   with   two    %'lnch    lag   screws.     The 

wheel  is  17  inches  in  diameter,  and  held  on  the 
with  %4nch  nut;  the  end  of  the  shaft  is  riveted  over 
t.    There  is  a  brake  shaft  and  a  brake  step  at  each  end 

car.  The  location  of  the  brake  is  shown  on  drawing. 
inflation  Brake, — AH  wheela  are  provided  with  brakes. 
Tangement  of  the  foundation  braise  Is  shown  on  draw- 
id  the  details  of  the  rods,  levers,  guides,  clampa^  etc,, 
own  on  drawings. 

Brake, — The  air  brake  is  the  Westinghonse  an  torn  at  it^ 
acting  freight  brake.  All  Joluts  in  the  piping  and  fit- 
nust  be  put  together  with  red  lead  and  in  no  case  will 
>e  accepted  unless  the  pipe  screw  going  into  the  fltting 
ike  four  or  more  threads.  They  must  be  thoroughly 
led  and  well  screwed  to  the  frame  of  car.  Test  of 
most  he  made  with  70  pounds  air  pressure.  All  cars 
3e  charged  and  application  made  on  same,  before  leav- 
e  shops.  The  following  air  brake  equipment  will  he 
led  by  the  Railway  Company:  Brake  cylinder,  reser- 
riple  valve,  drain  cup,  couplings  with  hose  complete, 
cock,  cut-out  cock,  and  release  valve,  as  per  Westing- 
Company's  schedule  H-1. 

nple  Castings. — A  set  of  sample  castings  will  be  fur- 
by  the  Railway  Company,  and  all  castings  used  on  the 
ust  be  equal  in  weight,  and  correspond  in  dimensions 
:he  samples  furnished.  The  initials  of  the  Railway 
ny,  together  with  the  pattern  number,  must  be  plainly 
n  every  piece.  All  malleable  iron  castings  must  have 
op  or  trade  marks  of  maker  cast  upon  them,  for  future 
ication  of  castings.  ' 

^tises  and  Tenons. — All  mortises  and  tenons,  tenon 
ers,  butting  joints  of  braces  and  posts,  sills,  etc.,  the 
id  outside  face  of  the  side  and  end  sills,  top  and 
J   face  of  the   side  and   end   rails,   are  to   receive  one 

coat  of  the  Railway  Company's  standard  wood  pre- 
;  creosote  paint. 

nting. — The  car  must  be  painted  with  three  coats  of 
til  way  Company's  standard  No.  1  mineral  paint.  The 
\for\i  where  exposed,  to  receive  one  coat  of  black 
:um    paint.      The    exterior    of    the    car    must    not    be 
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lers,  draw  bar  housings,  uncoupling  arrangements, 
buffer  blocks,  and  dead  wood. 

Draft  Timbers.— {Flate  I,  No.  53.)  There  are 
two  of  these  members.  Their  purpose  is  to  cany 
the  draw  bar  housings  and  transmit  the  pull  to 
the  car  framing;  they  are  placed  below  the  center 
sills  and  extend  from  the  dead  wood  (Plate  I,  No. 
57)  to  the  body  bolster  or  through  the  bolster  to 
the  butting  timber  (Plate  I,  No.  56).  They  are 
usually  of  white  oak  if  wood  is  used,  the  dimen- 
sions varying  according  to  the  character  and 
capacity  of  the  car.  Often  they  are  of  steel  and 
at  times  they  are  entirely  omitted,  the  draw  bar 
housings  being  attached  directly  to  the  center  sills. 
With  steel  cars  of  course  they  are  made  of  the 
same  material  as  the  remainder  of  the  car  fram- 
ing. 

Automatic  Couplers.— The  automatic  coupler  as 
adopted  by  the  Master  Car  Builders'  Association 
is  simply  one  of  outline  as  illustrated  in  Figure 
105.  The  shank,  however,  is  of  standard  dimen- 
sions throughout.  As  regards  the  mechanism  of 
the  coupling  details  all  that  is  required  to  be 
standard  is  the  general  outline  of  the  parts.  This 
required  outline  is  shown  by  the  Form  of  Contour 
line  in  Figure  105.  As  a  check  on  the  finished 
coupler  the  coupler  and  knuckle  limit  gauges  as 
shown  in  the  same  illustration  are  used. 

There  are  many  kinds  of  couplers  in  use  which 
are  strictly  M.  C.  B.  standard,  each  one  being  de- 
signed with  different  methods  for  opening,  clos- 
ing and  locking  the  knuckle  in  place.  The  orig- 
inal automatic  coupler  was  the  Janney  which  is 
shown  in  Figure  106.  Among  the  others  com- 
monly in  use  may  be  mentioned  the  Buckeye,  Chi- 
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DBAFT  GEAK  AND  COXJPLEES. 

The  method  of  attaching  car  to  car  in  ord'er  to 
make  the  connected  line  of  vehicles  a  complete 
train  is,  it  will  readily  be  supposed,  a  matter  of 
prime  importance.  It  is  a  matter  that  in  marked 
degree  affects  the  structure  of  the  car.  Not  only 
does  the  safe  movement  of  the  train  depend  upon 
it  but  the  act  of  coupling  or  detaching  cars  is  one 
involving  danger  to  human  life.  Hence  much 
thought  has  been  given  to  the  devices  that  should 
be  adopted. 

The  subject  has  received  the  attention  of  Con- 
gress and  the  ** Safety  Appliance  Acts"  provide, 
amongst  other  things,  that  ^4t  shall  be  unlawful 
tor  any  *  *  *  common  carrier  to  haul  or  per- 
mit to  be  hauled  or  used  on  its  line  any  car  used 
in  moving  interstate  traffic  not  equipped  with 
c*oui)lers  coupling  automatically  by  impact  and 
whicli  can  be  uncoupled  without  the  necessity  of 
men  going  between  the  ends  of  the  cars."  The 
law  also  made  provision  for  the  fixing  of  a  stand- 
ard height  for  drawbars  for  freight  cars.  The 
heights  so  prescribed  are:  Standard-gauge  roads, 
oi^U  inches;  narrow-gauge  roads,  26  inches ;  maxi- 
mum variation  between  loaded  and  empty  cars,  3 
inches. 

Tlie  term  draft  gear  embraces  the  whole  com- 
])i nation  of  draft  attachments  and  coupler  attach- 
ments.   It  includes  draft  timbers,  automatic  coup- 
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in 


f>  Detroit,   Erie,   Gould,    Hien,   Little   Dela- 
ij  Lone  Star,  Mather,  Missouri  Pacific  Tal- 
Peerli?ss,    Pootey,    St.  Louis,    Solid,  Stand-  ^ 
Tower,  Trojan,  Washburn  and  Williams,  all  ' 
hkh  are  illustrated  diagrammatieally  in  Pig- 
Fig.  106 

Janin^y  Coupler 


107  to  lOlq  inclusive.    These  are  only  a  few 
le  many  in  use,  the  diiferent  kinds  of  bodies 
knuckles,   each  approximating  close   to   the 
miidred  mark. 

^■^^^SM  of  the  fact  that  tliese  various  couplers 
•nform  to  the  standard  contour  lines,  they 

Buckeye  Coupler  No.  4      Fig.   107 


*     Pt^P.,       ''^     q;^iu>ci.Li.»i.^^    '«"•«'"* 


capable  of  being  operated  in  connection 
one  of  the  remainder.  As  a  further 
having  couplers  uniform  the  following 

ons  have  been  recommended  by  the  Mas- 

uilders'  Association: 


iO)     K""ckJe  Pivotal  Pin 
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MiMourl  Pacific  Talbot  Coupler 


Fig.  107  i 


HioRC  Pin 


5)  \Q;     Koockle  *^   V 4'  ■/ 

^  Lock 

PeerteftftCoiipter  Fig.  lOTj 


Loc>«  Lifting  Levee 

5T.  LOUIS  COUPLER. 


Pivot  Pin 


DRAFT  GEAR  A^^D  COUPLERS. 
^AJVD  A  RD  COUPLER 


rower  CoHpkr 


Fig.  107n 


iM>era„„gRo<l  .  .M«.r         -  Knuckle  Pin 

'CD)       ^\     ^■•'•'*"'"^"'*'*'    Fig.  107  p 


Ol     K»»uckJe  Pivotal  Pin 
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Wlli^nt 


Fig,    107  q 


SPECIFICATIONS    FOR     M.     C.     B.     AUTOMATIC     COUPLERS. 

The  couplers  furnished  under  this  specification  must  be 
made  of  steel  in  accordance  with  the  best  foundry  methods 
and  must  not  be  painted. 

1.  Couplers  will  be  subject  to  the  inspection  and  test  of 
the  above  named  company  as  to  their  mechanical  work- 
ings, general  condition  and  strength.  The  tests  and  inspec- 
tion will  be  made  at  the  place  of  manufacture,  where 
assistance  and  labor  necessary  to  make  satisfactory  and 
prompt  inspection  and  shipment  must  be  furnished  free 
by  the  manufacturer.  The  testing  machine  and  gauges 
approved  by  the  M.  C.  B.  Association  must  be  used  in  the 
test  and  Inspection  of  couplers. 

2.  Couplers  will  be  ordered  as  far  as  practicable  in  lots 
of  one  thousand;  for  each  one  thousand  ordered  the  manu- 
facturer shall  furnish  1,014  and  in  the  event  of  additional 
couplers  being  required  to  carry  out  the  prescribed  tests, 
they  shall  be  furnished  free  of  cost  by  the  manufacturers. 

3.  Bars,  knuckles  and  locking  pins  or  blocks  must  be 
accurately  made  to  gauges  furnished  by  the  manufacturer. 
These  gauges  must  govern  all  dimensions  representing  fit- 
ting surfaces,  thereby  insuring  absolute  interchangeability 
and  freedom  of  motion  between  the  assembled  parts  without 
further  adjustment  or  machining.  When  assembled,  knuckles 
and  locking  pins  or  blocks  must  work  freely,  but  the  lost 
motion  between  knuckles  and  bars  must  not  permit  more 
than  y^  inch  vertical  play,  or  between  knuckles  and  locks 
must  not  permit  the  knuckle  to  drop  forward  beyond  the 
proper  contour  line,  but  %  or  %  of  an  inch  lost  motion  in 
opposite  direction  is  desirable. 

4.  Couplers  must  conform  to  M.  C.  B.  contour  lines  and 
must  have  a  lock  set  within  the  head  of  the  coupler. 
They  must  couple  and  uncouple  with  each  other  (with  either 
or  both  knuckles  open)  and  also  with  the  master  or  sample 
coupler;     they    should    lock    easily    when    the    knuckle    is 
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pushed  in  by  hand.  They  must,  unless  written  permission 
to  the  contrary  be  given,  have  steel  pivot  pins  1%  inches  in 
diameter  of  sufficient  length  to  permit  applying  a  %4nch 
cotter  pin  through  the  pin  below  the  coupler  lug.  Pivot 
pins,  after  having  the  heads  struck  up,  must  be  properly 
annealed. 

5.  Bars  and  knuckles  shall  not  be  accepted  if  distorted 
by  improperly  matched  flasks  or  any  other  defects  due 
to  molding.  They  must  be  free  from  injurious  shrinkage 
cracks,  flaws,  checks,  sand,  sand  holes  or  blow  holes.  The  holes 
for  pivot  pins  in  lugs  of  bars  and  knuckles  should  be  drilled 
or,  if  cored,  must  be  broached  out,  and  must  not  be  more 
than  1/16  inch  larger  than  pin.  The  holes  must  be  parallel  to 
the  face  of  the  bar  or  knuckle  and  at  right  angles  to  the 
axis  of  bar  or  knuckle.  As  many  bars  and  knuckles  as 
possible  must  be  cast  from  the  same  heat  of  steel.  All  parts 
must  be  well  annealed  throughout. 

6.  The  pulling  and  contract  faces  of  coupler  and 
knuckle  must  be  clean,  smooth  and  at  right  angles  to  axis 
of  the  bar.  The  dimensions  of  butt  and  shank  must  be 
within  the  limits  of  variation  shown  by  the  company's  draw- 
ing. 

7.  The  name  of  coupler  must  be  legibly  cast  on  the  top 
side  of  head  of  the  bar.  Each  knuckle  and  each  draw 
bar  must  bear  a  serial  number  legibly  stamped  or  cast  upon 
it.  The  knuckle  must  also  bear  the  name  of  the  coupler 
and  the  manufacturer's  name  or  identification  mark  legibly 
cast  or  stamped  at  some  point  where  it  will  not  be  worn  off. 

INSPECTION. 

1.  The  couplers,  after  having  been  thoroughly  inspected 
by  the  manufacturer  to  see  that  they  meet  the  require- 
ments as  to  interchangeability,  soundness  and  dimensions 
of  parts,  etc.,  herein  specified,  should  be  arranged  in  lots 
of  101  and  102,  so  as  to  provide  for  the  necessary  1,014 
couplers  and,  where  possible,  care  should  be  taken  to  put  all 
couplers  of  the  same  heat  number  or  numbers  in  the  same 
lot  or  lots.  The  inspector  shall  then  inspect  and  gauge  each 
coupler  as  to  its  compliance  with  drawing  sizes,  and  for 
surface  defects  and  proper  contour  lines.  Any  irregularities 
or  swollen  parts  on  the  working  or  bearing  faces  must  be 
ground  or  chipped  off  before  the  couplers  are  accepted. 

After  this  inspection  the  inspector  shall  select  one  com- 
plete coupler  taken  at  random  from  each  of  the  lots  as  provided 
for  above  and  subject  them  to  test  No.  1  hereafter*  specified.  If 
the  coupler  fails  to  stand  the  prescribed  tests  but,  before 
failing,  stands  a  sufficient  number  of  blows  to  make  a  retest 
admissible,  a  second  coupler  shall  be  taken  from  the  same 
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SPECIFICATIONS    FOR    M.     C.     B.     AUTOMATIC     COUPLERS. 

The  couplers  furnished  under  this  specification  must  be 
made  of  steel  in  accordance  with  the  best  foundry  methods 
and  must  not  be  painted. 

1.  Couplers  will  be  subject  to  the  inspection  and  test  of 
the  above  named  company  as  to  their  mechanical  work- 
ings, general  condition  and  strength.  The  tests  and  inspec- 
tion will  be  made  at  the  place  of  manufacture,  where 
assistance  and  labor  necessary  to  make  satisfactory  and 
prompt  inspection  and  shipment  must  be  furnished  free 
by  the  manufacturer.  The  testing  machine  and  gauges 
approved  by  the  M.  C.  B.  Association  must  be  used  in  the 
test  and  inspection  of  couplers. 

2.  Couplers  will  be  ordered  as  far  as  practicable  in  lots 
of  one  thousand;  for  each  one  thousand  ordered  the  manu- 
facturer shall  furnish  1,014  and  in  the  event  of  additional 
couplers  being  required  to  carry  out  the  prescribed  tests, 
they  shall  be  furnished  free  of  cost  by  the  manufacturers. 

3.  Bars,  knuckles  and  locking  pins  or  blocks  must  be 
accurately  made  to  gauges  furnished  by  the  manufacturer. 
These  gauges  must  govern  all  dimensions  representing  fit- 
ting surfaces,  thereby  insuring  absolute  interchangeability 
and  freedom  of  motion  between  the  assembled  parts  without 
further  adjustment  or  machining.  When  assembled,  knuckles 
and  locking  pins  or  blocks  must  work  freely,  but  the  lost 
motion  between  knuckles  and  bars  must  not  permit  more 
than  Vs  inch  vertical  play,  or  between  knuckles  and  locks 
must  not  permit  the  knuckle  to  drop  forward  beyond  the 
proper  contour  line,  but  %  or  %  of  an  inch  lost  motion  in 
opposite  direction  is  desirable. 

4.  Couplers  must  conform  to  M.  C.  B»  contour  lines  and 
must  have  a  lock  set  within  the  head  of  the  coupler. 
They  must  couple  and  uncouple  with  each  other  (with  either 
or  both  knuckles  open)  and  also  with  the  master  or  sample 
coupler;     they    should    lock    easily    when    the    knuckle    is 
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pushed  in  by  hand.  They  must,  unless  written  permission 
to  the  contrary  be  given,  have  steel  pivot  pins  1%  inches  in 
diameter  of  sufficient  length  to  permit  applying  a  %4nch 
cotter  pin  through  the  pin  below  the  coupler  lug.  Pivot 
pins,  alter  having  the  heads  struck  up,  must  be  properly 
annealed. 

5.  Bars  and  knuckles  shall  not  be  accepted  if  distorted 
by  improperly  matched  flasks  or  any  other  defects  due 
to  molding.  They  must  be  free  from  injurious  shrinkage 
cracks,  flaws,  checks,  sand,  sand  holes  or  blow  holes.  The  holes 
for  pivot  pins  in  lugs  of  bars  and  knuckles  should  be  drilled 
or,  if  cored,  must  be  broached  out,  and  must  not  be  more 
than  1/16  inch  larger  than  pin.  The  holes  must  be  parallel  to 
the  face  of  the  bar  or  knuckle  and  at  right  angles  to  the 
axis  of  bar  or  knuckle.  As  many  bars  and  knuckles  as 
possible  must  be  cast  from  the  same  heat  of  steel.  All  parts 
must  be  well  annealed  throughout. 

6.  The  pulling  and  contract  faces  of  coupler  and 
knuckle  must  be  clean,  smooth  and  at  right  angles  to  axis 
of  the  bar.  The  dimensions  of  butt  and  shank  must  be 
within  the  limits  of  variation  shown  by  the  company's  draw- 
ing. 

7.  The  name  of  coupler  must  be  legibly  cast  on  the  top 
side  of  head  of  the  bar.  Each  knuckle  and  each  draw 
bar  must  bear  a  serial  number  legibly  stamped  or  cast  upon 
it.  The  knuckle  must  also  bear  the  name  of  the  coupler 
and  the  manufacturer's  name  or  identification  mark  legibly 
cast  or  stamped  at  some  point  where  it  will  not  be  worn  off. 

INSPECTION. 

1.  The  couplers,  after  having  been  thoroughly  inspected 
by  the  manufacturer  to  see  that  they  meet  the  require- 
ments as  to  interchangeability,  soundness  and  dimensions 
of  parts,  etc.,  herein  specified,  should  be  arranged  in  lots 
of  101  and  102,  so  as  to  provide  for  the  necessary  1,014 
couplers  and,  where  possible,  care  should  be  taken  to  put  all 
couplers  of  the  same  heat  number  or  numbers  in  the  same 
lot  or  lots.  The  inspector  shall  then  inspect  and  gauge  each 
coupler  as  to  its  compliance  with  drawing  sizes,  and  for 
surface  defects  and  proper  contour  lines.  Any  irregularities 
or  swollen  parts  on  the  working  or  bearing  faces  must  be 
ground  or  chipped  off  before  the  couplers  are  accepted. 

After  this  inspection  the  inspector  shall  select  one  com- 
plete coupler  taken  at  random  from  each  of  the  lots  as  provided 
for  above  and  subject  them  to  test  No.  1  hereafter*  specified.  If 
the  coupler  fails  to  stand  the  prescribed  tests  but,  before 
failing,  stands  a  sufficient  number  of  blows  to  make  a  retest 
admissible,  a  second  coupler  shall  be  taken  from  the  same 
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lot  from  which  the  first  coupler  was  takeij.  If  it  stands  the 
test,  that  lot  of  couplers  shall  be  accepted  as  far  as  test  No. 
1  is  concerned;  otherwise  that  lot  of  couplers  shall  be 
rejected  and  another  lot  substituted  and  tested  in  the  same 
way. 

2.  From  each  1,004  couplers  accepted  by  test  No.  1  four 
complete  couplers  shall  be  selected  by  the  inspector,  one 
of  which  shall  be  subject  to  test  No.  2,  one  to  test  No.  3  and 
two  to  test  No.  4,  hereinafter  specified.  If  any  coupler  or 
pair  of  couplers  fails  to  stand  the  prescribed  test,  but,  before 
failing,  stands  a  sufficient  number  of  blows  to  make  a  retest 
admissible,  a  second  coupler  or  pair  shall  be  taken  from  the 
same  lot  or  lots  from  which  the  first  were  taken.  For 
instance,  if  the  couplers  selected  for  the  test  No.  3  have  been 
taken  from  the  fourth  one  hundred  couplers  and  the  failure 
allows  a  retest,  a  second  pair  shall  be  taken  from  the  fourth 
one  hundred  couplers.  If  they  stand  the  test,  that  lot  of 
one  thousand  couplers  shall  be  accepted  as  far  as  that  test 
is  concerned;  otherwise  that  lot  shall  be  rejected  and  another 
lot  of  one  thousand  couplers  substituted.  Any  part  of  any 
coupler  which  has  been  subjected  to  test  is  condemned  for 
service. 

PHYSICAL     TESTS. 

Test  No.  1. — Striking  Test  on  Closed  Knuckle  of  Complete 
Coupler. — As  a  preliminary,  the  coupler  must  be  marked  on 
bottom  of  butt  with  a  center-punched  line  parallel  to  axis 
of  shank,  this  line  to  extend  to  the  inner  face  of  knuckle 
(see  Fig.  108) ;  the  coupler  must  then  be  rigidly  fixed  in 
the  machine  in  a  vertical  position,  with  the  axis  of  coupler 
in  the  center  line  of  drop,  the  pivot  pin  hole  parallel  to  line 
through  center  of  legs  of  the  machine  and  the  butt  blocked 
solidly  on  the  anvil  to  prevent  lateral  motion  by  means  of 
steel  fillers  and  wedges,  the  latter  sledged  down  tight  and 
this  sledging  repeated  after  each  blow.  The  heights  of  sup- 
port from  bottom  of  butt  end  should  not  be  greater  than 
191^  inches. 

Blows  to  be  struck  directly  on  knuckle. 

Three  blows  of  1,640  pounds  falling  five    (5)    feet. 

Three  blows  of  1,640  pounds  falling  ten    (10)    feet. 

The  coupler  shall  be  considered  as  having  failed  to  stand 
this  test  if  it  is  broken  before  it  has  received  three  blows  at 
5  feet  and  three  blows  at  10  feet,  or  if  any  cracks  appear 
more  than  one  inch  long  or  open  more  tnan  1/16  inch,  or 
the  center-punched  line  measured  at  contour  is  distorted 
more  than  1%  inches  after  having  received  three  blows  at 
10  feet,  or  if  the  knuckle  is  closed  more  than  %  of  an  inch 
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its  original  position  when  pulled  out  against  the  lock 
land  after  receiving  tliree  blows  at  5  feet,  or  if  the 
kle  will  not  open^  or  if  the  locking  device  is  Inoperative 
■  test.  For  measuring  axial  distortion  and  knuclsle 
re*  see  Figs  108  and  109.  Should  the  coupler  hefore 
ig  stand  three  blows  at  B  feet  and  one  blow  at  10  feet, 
ler  complete  coupler  shall  be  provided  and  tested  aa  per 
on  8  governing  reteat. 
est  No.  2. — Guard  Arm  Test  of  Drawbar, — Aa  a  prellm- 


Fig.  108 
acrowc  TcsT 


Fig.  109 

ArTEH  TEST 


',  pivot,  knuckle  and  locking  device  having  been  re- 
d  the  coupler  must  be  marked  on  bottom  with  a  center- 
hed  line  (see  points  1,  2  and  3  in  Figs.  110  and  111 
lei  to  axis  of  shank  and  extending  to  the  contour  face, 
nter-punch  mark  must  also  be  placed  at  the  end  of 
i  arm  and  on  lug  (see  Fig.  110).  The  coupler  must  be 
;ed  rigidly  in  a  vertical  position  in  the  machine  with 
fillers  and  wedges,  the  latter  sledged  down  tight  and 
dedglng  repeated  after  each  blow.  The  butt  must  rest 
ly  on  the  anvil  and  must  be  blocked  to  prevent  lateral 
m.  The  edge  of  guard  arm  must  be  on  line  through 
TS  of  legs  of  machine. 


r 
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Blows  to  be  struck  directly  on  guard  arm. 

Three    blows    of    1,640    pounds    falling    three     (3) 

Four  blows  of  1,640  pounds  falling  five   (5)   feet. 


feet 


The  coupler  shall  be  considered  as  having  failed  to 
stand  this  test  if  it  is  broken  before  it  has  received  three 
blows  at  3  feet  and  four  blows  at  5  feet,  or  if  any  crack 
appears  more  than  one  inch  long  or  open  more  than  1/16 
inch,  or  if  the  center-punched  line  is  distorted  more  than 
1%  inches  for  5  in.  by  7  in.  shank  or  1%  inches  for  5  in. 
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by  5  in.  shank  couplers,  or  if  the  distance  between  center- 
punch  marks  on  bottom  of  head  has  widened  more  than  7/16 
inch.  For  method  of  measuring  axial  and  guard  arm  deflec- 
tion, see  Figs.  110  and  111.  Should  the  bar  before  failing 
stand  three  blows  at  3  feet  and  two  blows  at  5  feet,  another 
coupler  shall  be  provided  and  tested  as  per  Section  8  gov- 
erning retest. 

Test  No.  3. — Jerk  Test  of  Complete  Couplers. — One  coup- 
ler shall  be  placed  in  an  inverted  position  in  the  yoke  forg- 
ing of  test  machine  and  equalizer  bar  placed  so  as  to  rest 
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level,  one  end  in  the  closed  knuckle,  the  other  resting  cen- 
tral on  the  spring  follower  cap.  The  weight  must  strike 
the  equalizer  bar  midway  between  the  center  line  of  coupler 
and  the  center  line  of  the  spring  follower .  cap. 

Three  blows  of  1,640  pounds  falling  five   (5)   feet. 
Three  blows  of  1,640  pounds  falling  ten   (10)   feet. 

A  coupler  shall  be  considered  as  having  failed  to  stand 
this  test  if  it  is  broken  before  it  has  received  three  blows 
at  5  feet  and  three  blows  at  10  feet,  or  if  cracks  appear 
more  than  one  inch  long  or  open  more  than  1/16  inch,  or 
if  the  kunckle  is  open  more  than  %-inch  from  its  original 
position  after  third  blow  at  10  feet,  or  if  the  equalizer  bar 
will  not  stay  in  place  when  struck,  or  if  the  knuckle  will 
not  open,  or  if  the  locking  device  is  ii^operative  after 
receiving  the  full  test.  Should  the  coupler  fail  to  stand 
the  prescribed  test,  but  stand  three  blows  at  5  feet  and 
one  blow  at  10  feet,  another  complete  coupler  shall  be  pro- 
vided and  tested  as  per  section  8  governing  retest. 

Test  No.  4. — Pulling  Test  for  Complete  Couplers. — Two 
couplers  shall  be  supported  in  the  machine  by  yoke  forg- 
ings  and  locked  together  as  in  running  position,  with  their 
axis  in  the  same  straight  line.  The  couplers  must  stand  a 
steady  pull  of  120,000  pounds.  A  coupler  shall  be  considered 
as  having  failed  to  stand  this  test  if  it  is  broken  before 
it  has  been  pulled  the  prescribed  number  of  pounds,  or  If 
any  cracks  appear  more  than  one  inch  long  or  open  more 
than  1/16  inch,  or  if  the  knuckle  has  opened  more  than  %- 
inch  from  its  original  position  when  pulled  out  against  the 
lock.  The  measurement  of  knuckle  opening  must  be  obtained 
after  the  pressure  is  released.  The  couplers  shall  be  con- 
sidered as  having  failed  to  stand  this  test  if  they  slip  apart 
in  the  machine,  or  if  the  knuckle  will  not  open,  or  if  the 
locking  devices  are  inoperative  after  above  tests.  Should 
either  or  both  couplers  fail  to  stand  the  prescribed  test, 
but  both  stand  90,000  pounds,  another  complete  coupler  or 
pair  of  couplers  shall  be  provided  as  per  Section  8  govern- 
ing retest. 

The  final  failure  of  any  part  to  meet  test  shall  not  con- 
demn the  complete  coupler  but  only  that  part  which  fails, 
and  such  part  in  all  couplers  presented  shall  be  replaced, 
after  which  the  test  shall  be  proceeded  with,  using  new 
couplers,  as  if  no  part  of  the  test  had  been  made. 

SPECIFICATIONS    FOR    SEPARATE    KNITCKLES. 

The  knuckles  furnished  under  this  specification  must  be 
made  of  steel  in  accordance  with  the  best  foundry  methods 
and  must  not  be  painted. 

1.    Knuckles  will  be  subject  to  the  inspection  and  test  of 
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the  above  named  company  as  to  their  general  condition  and 
strength.  The  tests  and  inspection  will  be  made  at  the 
place  of  manufacture,  where  assistance  and  labor  necessary 
to  make  satisfactory  and  prompt  inspection  and  shipment 
must  be  furnished  free  by  the  manufacturer.  The  testing 
machine  and  gauges  approved  by  the  M.  C.  B.  Association 
must  be  used  in  the  test  and  inspection  of  knuckles. 

2.  Knuckles  will  be  ordered  as  far  as  practicable  in  lots 
of  100;  for  each  100  ordered,  the  manufacturer  shall  fur- 
nish 102,  and  in  the  event  of  additional  knuckles  being 
required  to  carry  out  the  prescribed  tests,  they  shall  be 
furnished  free  of  cost  by  the  manufacturers. 

3.  Knuckles  must  be  accurately  made  to  gauges  fur- 
nished by  the  manufacturer.  These  gauges  must  govern  all 
dimensions  representing  fitting  surfaces,  thereby  insuring 
absolute    interchangeability    without   machining. 

4.  Knuckles  shall  not  be  accepted  if  distorted  by  improp- 
erly matched  flasks  or  any  other  defects  due  to  molding. 
They  must  be  free  from  injurious  shrinkage  cracks,  flaws, 
checks,  sand,  sand  holes  or  blow  holes.  The  holes  for  pivot 
pins  in  knuckles  should  be  drilled  or,  if  cored,  must  be 
broached  out,  and  must  not  be  more  than  1/16  inch  larger 
than  1%-inch  diameter  pivot  pin.  The  holes  must  be  par- 
allel to  the  face  of  the  knuckle,  and  at  right  angles  to  the 
axis  of  knuckle.  As  many  knuckles  as  possible  must  be 
cast  from  the  same  heat  of  steel.  All  parts  must  be  well 
annealed  throughout. 

5.  The  pulling  and  contact  faces  of  knuckle  must  be 
clean  and  smooth. 

6.  Each  knuckle  must  bear  a  serial  number  and  the 
manufacturer's  name  or  identification  mark  legibly  cast  or 
stamped  at  some  point  where  it  will  not  be  worn  off. 

INSPECTION. 

7.  The  knuckles,  after  having  been  thoroughly  Inspected 
by  the  manufacturer  to  see  that  they  meet  the  requirements 
as  to  interchangeability,  soundness  and  dimensions  of  parts, 
etc.,  herein  specified,  should  be  arranged  in  lots  of  102 
and,  where  possible,  care  should  be  taken  to  put  all  knuckles 
of  the  same  heat  number  or  numbers  in  the  same  lot  or 
lots.  The  inspector  shall  then  inspect  and  gauge  each 
knuckle  as  to  its  compliance  with  drawing  sizes,  and  for 
surface  defects  and  proper  contour  lines.  Any  irregulari- 
ties or  swollen  parts  on  the  working  or  bearing  faces 
must  be  ground  or  chipped  ofC  before  the  knuckles  are  ac- 
cepted. 

After  this  inspection  the  inspector  shall  select  two 
knuckles  taken  at  random  from  the  lot  or  lots  as  provided 
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for  above,  and  subject  one  of  them  to  Test  No.  1  and  the 
other  to  Test  No.  2,  hereafter  specified.  If  one  of  these 
knuckles  fails  to  stand  prescribed  Test  No.  1,  but  before 
failing,  stands  a  sufficient  number  of  blows  to  make  retest 
admissible,  another  knuckle  shall  be  taken  from  the  same 
lot  from  which  the  first  knuckles  were  taken.  If  It  stands 
the  test,  that  lot  of  knuckles  shall  be  accepted  as  far*  as 
Test  No.  1  is  concerned;  otherwise  that  lot  of  knuckles  shall 
be  rejected  and  another  lot  substituted  and  tested  in  the 
same  way. 

The  other  knuckle  selected  by  the  inspector  shall  be  sub- 
jected to  Test  No.  2.  If  this  knuckle  fails  to  stand  pre- 
scribed Test  No.  2,  hereafter  specified,  but  before  failing, 
stands  a  sufficient  number  of  blows  to  Aiake  a  retest  admis- 
sible, another  knuckle  shall  be  taken  from  the  same  lot 
from  which  the  first  knuckles  were  taken.  If  it  stands  the 
test,  that  lot  of  knuckles  shall  be  accepted;  otherwise  that 
lot  of  knuckles  shall  be  rejected  and  another  lot  substituted 
and  tested  in  the  same  way. 

PHYSICAL    TEST. 
TEST  NO.   1.      STBIKING  TEST. 

The  striking  test  back  block  and  knuckle  supports  are 
placed  in  the  housing  against  ^he  back  and  sides,  the  knuckle 
diropped  in  between  the  supports  and  held  by  inserting  the 
pin  through  the  holes  in  the  knuckle  supports.  The  knuckle 
is  then  adjusted  by  means  of  liners  between  the  back  block 
and  the  knuckle  supports,  and  between  the  knuckle  sup- 
ports and  the  housing.  The  striking  block  is  then  placed  in 
the  housing  casting  resting  upon  the  knuckle.  A  fitting  piece 
made  to  suit  the  type  of  knuckle  is  slipped  in  position  be- 
tween the  tail  and  housing  casting  so  that  the  striking 
face  of  the  knuckle  is  in  a  horizontal  position. 

Blows  to  be  struck  on  striking  block  through  which  they 
are  transmitted  to  knuckle. 

Three  blows  of  1,640  pounds  falling  four   (4)   feet. 
Three  blows  of  1,640  pounds  falling  eight  (8)   feet. 

The  knuckle  shall  be  considered  as  having  failed  to  stand 
this  test  if  it  is  broken  before  it  has  received  three  blows  at 
4  feet  and  three  blows  at  8  feet,  or  if  any  cracks  appear 
more  than  1  inch  long  or  open  more  than  1-16  inch.  Should 
the  knuckle  before  failing  stand  three  blows  at  4  feet  and 
one  blow  at  8  feet,  another  knuckle  shall  be  provided  and 
tested  as  per  Section  7  governing  retest. 

TEST    NO.    2.      JERK    TEST. 

The  jerk  test  back  block  and  knuckle  supports  are  placed 
in    the    housing    against    the    back    and    sides,    the   knuckle 
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dropped  in  between  the  supports  and  held  by  inserting  the 
pin  through  the  hole  in  the  knuckle  supports.  The  knuckle 
is  then  adjusted  by  means  of  liners  between  the  back  block 
and  the  knuckle  supports,  and  between  the  knuckle  sup- 
ports and  the  housing.  The  striking  block  is  then  inserted 
resting  on  the  inner  face  of  the  knuckle,  and  a  block  of  suit- 
able size  inserted  between  the  tail  of  the  knuckle  and 
striking  block  so  that  the  striking  face  of  the  knuckle  is 
in  a  horizontal  position. 

Blows  to  be  struck  on  the  striking  block  through  which 
they  are  transmitted  to  the  knuckle. 

Three  blows  of  1,640  pounds  falling  three   (3)   feet. 
Two  blows  of  1,640  pounds  falling  six    (6)    feet. 

The  knuckle  shall  be  considered  as  having  failed  to  stand 
this  test  if  it  is  broken  before  it  has  received  three  blows 
at  3  feet  and  two  blows  at  6  feet,  or  if  any  cracks  appear 
more  than  1  inch  long  or  open  more  than  1-16  inch.  Should 
the  knuckle  before  failing  stand  three  blows  at  3  feet, 
another  knuckle  shall  be  provided  and  tested  as  per  Section 
7   governing   retest. 

In  connection  witli  the  testing  of  couplers  and 
knuckles  under  the  above  specifications  the  test- 
ing machine  as  shown  in  Figure  112  is  used. 
This  is  the  M.  C.  B.  Drop  Testing  machine.  The 
Association  has  a  machine  of  this  kind  at  Purdue 
University,  where  all  the  oflSicial  testing  is  done. 
The  twist  gauge  shown  in  Figure  113  also  is  used 
on  new  couplers. 

For  determining  the  limit  to  which  couplers 
can  be  worn  without  making  them  defective  the 
gauge  for  worn  M.  G.  B.  couplers  as  recom- 
mended by  the  Master  Car  Builders '  Association 
is  used.  This  is  shown  in  Figure  113,  together 
with  a  combined  gauge  for  Car  Inspectors '  use  for 
Worn  Coupler  Limits  and  Defective  Wheels. 
When  this  combined  gauge  will  pass  between  the 
knuckle  and  the  guard  arm  the  coupler  is  defect- 
ive and  should  be  replaced  immediately. 

It  is  readily  understood  that  when  a  knuckle 
is    broken    out    the    coupler    is    practically    of 
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no  use  until  a  new  one  has  been  substituted. 
On  account  of  the  great  number  of  couplers  and 
knuckles  in  use  it  is  practically  impossible  to  al- 
ways have  on  a  train  a  knuckle  to  suit  the  indi- 
vidual case  of  breakage.  With  this  idea  in  view  an 
emergency  knuckle  has  been  designed  which  can 
be  applied  to  any  type  of  coupler  body,  and  which 
will  answer  for  all  ordinary  purposes  until  the 
train  can  reach  a  point  where  the  proper  knuckle 
can  be  obtained.  This  knuckle  and  its  mode  of 
operation  is  shown  in  Figure  114. 


Fig.  114 
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Draw  Bar  Housings.— In  connection  with  the 
housings  it  is  necessary  to  consider  also  the 
complete  fastening  or  attachment  of  the  coupler 
to  the  ear.  At  the  rear  of  the  coupler  is  secured 
the  iK)cket  as  shown  in  Figure  115  which  is  of 
sufficient  dimensions  to  enclose  the  springs  etc. 
of  the  i>artieular  type  of  draft  gear.    The  coupler 
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IS  held  Tip  in  place  by  tlie  carrier  iron  J  of  figure 
115  and  the  follower  plates  which  extend  through 
the  pocket  or  yoke  and  engage  the  housings  on  the 
draft  timbers.  The  recommended  practice  of  the 
Master  Car  Builders^  Association  in  this  detail  is 
also  shown  in  this  illustration  which  shows  the 
draw  bar  in  place  and  gives  also  the  details  of  the 
different  parts  used. 

Fig.  116 
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There  are  a  great  many  patented  forms  of 
draft  gears  in  use  most  of  which  have  been  devel- 
oped with  the  idea  of  taking  care  of  the  great 
pull  which  comes  on  the  draw  bars  of  cars  in 
long  trains  by  some  combination  of  springs. 
There  are  a  large  number  however  which  are  de- 
vised to  make  use  of  some  sort  of  friction  arrange- 
ment to  absorb  the  heaviest  strains  only  lea^^ng 
springs  to  take  care  of  the  ordinary  pulls.  Of 
the  former  type  the  following  few  illustrations 
give  an  idea  of  the  different  schemes  emploj^ed: 
Figure  116  shows  the  Butler  gear;  Figure  117  the 
Miner;  Figure  118  the  Solid;  Figure  119  the 
Missouri;  Figure  120  the  Farlow;  Figure  121 
the  American  Continuous. 
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Wesfinghouse  Friction  Gear  a  view  of  which 
is    sliown  in  Plate  X.     The  frictional  device  is 
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placed  within  the  yoke  and  between  the  followers 
in   the  usual  manner.     To  accommodate  the  in- 
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creased  diameter  the  yoke  is  widened,  and  when 
attached  to  the  standard  M.  C.  B.  coupler,  filling 
pieces  are  nsed,  as  shown  in  Figure  15.  A  coupler 
with  the  back  end  built  up  as  shown  in  Figure  1, 
however,  makes  a  simpler  and  cheaper  arrange- 
ment. The  inner  follower  plate.  A,  receives  the 
pulling  stresses  from  the  yoke  end;  the  outer 
follower  transmits  them  to  the  draw-bar  stops 


Fig.  120 


i:3^BfflB  °) 


FARLOW    DRAFT    GEAB. 


and  to  the  car  framing.    In  the  common  form  of 
draft   gear   the   spring   resistance   is   interposed 
between  the  follower  plates;  that  is,  the  pulling 
and  buflBng  stresses  tend  to  reduce  the  distance 
between  the  follower  plates,  and  these  stresses 
are  resisted  by  the  springs  which  tend  to  hold 
the  follower  plates  apart.     This  Friction  Draft 
Gear  acts   precisely  in  the  same  way,  but  the 
resistance  of  springs  it  is  claimed  is  supplement- 
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ed  by  vastly  greater  frictional  resistances  both  in 
pulling  and  buffing. 

Bearing  against  the  follower  plate,  A,  is  a 
spring,  C,  the  other  end  of  which  bears  against 
a  wedge,  D,  made  in  the  form  of  a  frustum  of  au 
octagonal  pyramid  with  hard  brass  facets,  as 
shown  in  Fig.  1,  Plate  X. 

Surrounding  the  wedge  are  four  pairs  of  malle- 
able-iron segmental  carriers,  E,  having  inclined 
bearing  surfaces,  N,  of  the  same  angle  as  the 
wedge,  as  shown  in  Figs.  2,  3,  4,  5  and  6,  Plate 
X.    These    segmental  carriers,  E,  have  a  central 
longitudinal  rib,  cast  upon  them  to  strengthen  apd 
guide  them.    These  ribs  fit  the  grooves,  F,  in  Fig* 
9,  Plate  X,  loosely. 

The  other  grooves  of  the  frictional  cylindefB, 
Fig.  9,  Plate  X,  are  filled  bv  the  hardened  wedg^ 
bars,   G,  Fig.   7,  Plate  X.    The  shape  of  these 
wedge  bars  is  seen  in  Figs.  7  and  8,  Plate   ^• 
They  rest  upon  the  segmental  carriers  E,  as  sho^^J^ 
in  the  sectional  views  of  Figs.  11  to  14,  Plate  ^^ 
with    the    small    inwardly    projecting    portiou^^ 
m^arked  H  in  the  lower  view  of  Fig.  7,  Plate  ^ 
engaging  cavities  in  the  carriers,  E,  so  that  i^ 
the  carriers,  E,  are  moved  longitudinally  to  tb^ 
right  or  left  the  wedge  bars  G,  must  move  with 
them. 

The  function  of  the  preliminary  spring,  C,  Fig. 
1,  Plate  X,  is  to  force  the  wedge  against  the  in- 
clined surfaces,  N,  of  the  segmental  carriers,  and 
also  to  absorb  the  ordinary  pressure  on  the  draw 
bar  due  to  the  movement  of  the  train.  When  the 
apparatus  is  placed  in  the  yoke  this  spring  is 
under  a  slight  compression  which  insures  the 
parts  being  held  tightly  in  position,  thus  prevent- 
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reign  substances  from  lodging  between  the 
g  surfaces.  The  auxiliary  preliuiinary 
',  Oj  Fig,  Ij  Plate  X,  gives  additional  [jres- 
n  the  wedge.  The  main  release  spring,  Ky 
i  for  returning  the  segmental  carriers  and 

bars  to  their  norma!  position  after  the 
:o  close  them  has  been  removed,  and  it  also 
idditional  capacity  to  the  device.  The  func- 
F  the  auxiliary  spring,  L,  is  to  release  the 
,  D;  and  the  release  pin,  M,  relieves  the 
re  of  the  auxiliary  spring,  Ly  against  the 
during  frictional  operation. 
m  either  in  draft  or  in  buffing,  the  stress 
he  drawbar  moves  the  follower  pk^tes,  A  or 
\  If  Plate  Xj  toward  each  other,  the  prelimi- 
pring,  C,  is  coznp reused,  and  if  the  pressure 
lied  is  less  than  is  required  to  force  the  fol- 
plate,  A,  against  the  release  jjin,  M,  the  seg- 
carriersand  wedge  bars  remain  at  rest  The 
ty  of  this  spring  is  about  20,000  jjounds  and 
.eient  to  provide  for  a  large  iDereentage  of 
*awbar  movements,  thus  greatly  relieving 
ictional  element  from  motion  and  conse- 
wear.  When,  however,  the  stress  exceeds 
pacity  of  the  preliminary  spring  sufficiently 
h  the  follower,  A,  against  the  ends  of  the 
ital  carriers,  it  will  have  forced  the  release 
t,  which  projects   slightly  above   the   seg- 

carriers,  toward  the  closed  end  of  the  cyl- 
thereby  relieving  the  pressure  of  the  aux- 
release  spring  against  the  small  end  of  the 
In  this  position  the  force  necessary  to 
3SS  the  springs,  C,  and  0,  is  exerted  against 
•ge  end  of  the  wedge,  and  by  the  inclined 
3s  it  is  transmitted  through  the  segmental 
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carriers  to  the  wedge  bars.  A  further  increase 
of  force  against  the  follower  plate,  A,  puts  the 
segmental  carriers  and  wedge  bars  into  motion, 
and  in  so  doing  the  force  exerted  by  the  wedge 
upon  the  wedge  bars  produces  friction  between 
the  wedge  bars  and  the  V  shaped  grooves  of  the 
cylinder  (which  is  tapered  toward  the  closed 
end).  The  traverse  of  the  wedge  bars  is  com- 
pleted when  tlie  follower,  A,  comes  in  contact 
with  the  end  of  the  cylinder,  the  release  springs, 
A',  and  L,  having  been  compressed  to  about  80 
]>er  cent  of  their  capacity.  The  complete  move- 
ment of  both  springs  and  frictional  elements 
results  in  a  total  resistance  of  about  140,000 
l)ounds. 

On  the  removal  of  the  pulling  stress  at  the 
cou))ler,  the  springs,  C  and  0,  are  restored  grad- 
ually to  their  normal  length.  The  preliminary  re- 
lease spring,  L,  then  pushes  the  wedge  back  and 
away  from  the  segmental  carriers,  and  in  this 
('(mdition  the  main  release  spring,  K,  bearing  ui>- 
on  the  projections,  N,  of  the  segmental  carriers, 
presses  them  to  the  left,  which,  when  accom- 
])lislied,  withdraws  all  of  the  wedge  bars  from 
their  jjositions  in  the  grooves  at  the  small  end  of 
the  cylinder,  constituting  a  complete  release  of 
the  friction  device. 

The  carriers,  E,  are  arranged  in  pairs  with  in- 
terlocking outer  ends,  as  shown  in  Figs.  2  and  3, 
in  order  to  prevent  them  from  being  put  together 
in  wrong  order.  Each  carrier  contains  two  of  the 
loose  wedge  bars,  and  the  slots  in  the  carriers  in 
which  the  lugs  of  the  wedge  bars  engage  are  of 
different  lengths.  Tn  a  set  of  two  bars  the  first  lug 
fits  the  slot,  the  second  has  1-lG  of  an  inch  play, 
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the  third  l^  of  an  inch  play,  and  the  fourth  340 
of  an  inch  play,  as  indicated  in  Figs.  2  and  3, 
Plate  X-  This  is  also  clearly  shown  in  the  four 
seetioual  sketches,  Figs.  11  to  14,  Plate  X.  If 
ihis  is  understood  it  will  be  clear  that  under  the 
iaflnenee  of  the  spring,  K\  the  top  wedge  bar.  Fig. 
11,  Plate  X,  will  be  released  first,  and  the  others 
n  succession  as  the  space  in  the  slots  is  taken  up^ 
Four  bars  are  repi'esented  by  Fig.  11,  Plate  X, 
md  when  these  are  released  the  spring,  JT ,  releases 
four  more  represented  by  Fig,  12,  Plate  X,  and 
50  on.  Since  there  are  eight  carriers  in  all,  or 
four  sets  of  two  each^  it  is  only  necessary  for  the 
spring,  K,  to  release  the  wedge  bars  four  at  a 
tiine  until  all  are  free. 

The  oj)eration  of  buffing  is  exactly  similar  to  that 
of  pulling,  ha  that  the  follower  plates  are  moved 
towards  each  other,  but  of  course  the  load  conies 
first  upon  the  outer  follower  in  this  case.  The 
application  of  the  spring  and  friction  resistances 
and  the  manner  of  fractional  release  are  the  same 
for  pulling  and  buffing. 

Another  friction  gear  is  the  Kepublic  shown  in 
Figure  122. 

Uncoupling  Arrangements.— This  is  a  very  im- 
portant part  of  the  draft  rigging  because  of  the 
fact  that  upon  its  condition  and  action  will  de- 
pend the  question  as  to  whether  the  draw  gear 
complies  with  the  law  in  regard  to  the  train  men 
liaving  to  go  in  between  the  cars  to  uncouple  them. 
[t  is  therefore  absolutely  necessary  to  have  this 
levice  always  in  the  best  possible  condition  and 
31>erative.  The  recommended  practice  of  the  Mas- 
ter Car  Builders'  Association  is  shown  in  Figure 
115,  which  illustrates  its  application  to  different 
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types  of  car  construction.  It  is  of  course  neces- 
sary to  liave  some  arrangement  provided  to  hold 
llie  locking  pin  in  the  open  position.  This  must  be 
l>rovided  either  in  the  coupler  itself  or  on  the  un- 
roupling  rod  and  its  brackets.  The  M.  C.  B.  Asso- 
ciation recommended  practice  shows  a  coupler 
wliich  is  operated  from  the  top  and  which  has 
] provision  on  the  rod  brackets  for  holding  the  lock 
\\\).  There  are  some  designs  of  couplers  in  which 
the  lock  is  operated  from  the  side  or  from 
beneath.    AVith  these  of  course  a  si3ecial  design  of 

Fig.  122 
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uncoupling  rod  has  to  be  provided  to  suit  the 
individual  coupler. 

Buffer  Blocks  and  Deadwood  (or  Deadblock).— 
(Plate  I,  Xo.  57.)  The  deadwood  (Buffer  Blocks) 
is  a  piece  of  wood  fastened  to  the  end  sill  and  usu- 
ally arranged  with  a  metal  face  to  take  the  blow 
from  the  coupler  horn  when  cars  are  coupled 
))y  im])act.  In  addition  to  the  deadwood,  buffer 
blocks  are  sometimes  used.  These  are  metal 
blocks  which  are  secured  to  the  face  of  the  dead- 
wood,  two  to  each  end  of  the  car,  and  which  pro- 
jcHit  out  just  far  enough  to  take  the  entire  blow 
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impact,  without  interfering  with  the  oi^era- 
n  of  the  {'ouplers-  The  Master  Oar  Builders' 
isociation  has  a  recommended  practice  in  this 
spect  which  is  Bhown  in  Figure  115  in  eonnec- 
m  with  t]ie  recommended  method  for  attaching 
tomatic  couplers  to  ears. 


CHAPTER  VIII. 

BRAKE  RIGGING— FOUNDATION  BRAKE— BRAKE  SHOE  — 
BRAKE  BEAM— AIR  BRAKE  HOSE— AIR  BRAKE  HOSE 
TESTING  APPARATUS— EFFECT  OF  AIR  BRAKE  ON 
CARS. 

By  Brake  Rigging  is  meant  the  whole  combi- 
nation of  detail  parts,  by  means  of  which  the 
movement  of  a  car  is  retarded.  For  many  years 
all  train  braking  was  done  by  manual  power. 
That  has  now  given  place  to  automatic  me- 
chanical devices  operated  by  compressed  air 
which  are  used  to  the  exclusion  of  other  systems 
on  all  passenger  equipment  and  are  being  used 
on  all  new  freight  cars  and  on  a  large  majority 
of  old  ones.* 

The  ^^ Safety  Appliance  Acts''  of  1893  and  19025. 
provide  that  it  shall  be  **  unlawful  for  any  cpitv- 
mon  carrier  engaged  in  interstate  commerce  l3"ZI 
railway  to  use  on  its  line  any  locomotive  engir:*- 
in  moving  interstate  traffic  not  equipped  with 
])ower  driving-wheel  brake  and  appliances  for  o^WE 
e rating  the  train-brake  system  or  to  run  a^^ 
train  in  such  traffic  *  *  *  that  has  not  sut^ 
cient  number  of  cars  in  it  so  equipped  wi"*^ 
]:)Ower  or  train  brakes  that  the  engineer  on  tt^ 
locomotive  drawing  such  train  can  control  i^ 
s]:)eed  without  requiring  brakemen  to  use  the  cout^ 
nion    hand   brake    for   that   purpose,"   and   th^^ 

♦The   subject  of  the  Air  Brake  as   regards   its  constnK?- 
tion    and    operation    is    fully    treated    in    another   volume   of 

this  series. 
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**  whenever  *  *  *  any  train  is  operated  with 
power  or  train  hrakes,  not  less  than  fifty  per 
centum  of  the  cars  in  such  train  shall  have  their 
brakes  used  and  operated  by  the  engineer  of  the 
locomotive  drawing  such  train;  and  all  power- 
braked  cars  in  such  train  which  are  associated 
together  with  said  fifty  per  centum  shall  have 
their  brakes  so  used  and  operated.'*  Provision  is 
made  in  the  act  that  the  Interstate  Commerce 
Commission  may  from  time  to  time  increase  the 
minimum  percentage  of  power  or  train-brake  cars 
to  be  used. 

The  foundation  brake  gear  of  a  freight  car 
adopted  as  standard  by  the  Master  Car  Builders' 
Association  is  shown  in  Figure  123. 

The  general  arrangement  and  details  of  Air 
Brakes  as  shown  on  Figure  123  are  standard. 

Further  standards  of  the  Master  Car  Builders' 
Association  in  connection  with  this  genferal  ar- 
rangement are: 

1.  Maximum  train-pipe  pressure,  70  pounds  per  square 
inch. 

2.  Maximum  brake  power  in  freight  cars,  70  per  cent 
of    the  light  weight  of  car. 

3.  All  levers  1  inch  in  thickness;  all  pins  to  be  1-3/22 
inches  in  diameter;  all  jaws  or  clevises  made  of  %-inch  bv 
2V^-inch  iron;  all  rods  %  inch  diameter. 

4.  Angle  of  brake  beam  lever,  40  degrees  with  vertical. 

Malleable  iron  levers  are  being  used  a  great 
deal  instead  of  the  wrought  iron  ones  given  in 
the  Master  Car  Builders'  standards.  This  same 
material  is  also  met  with  as  jaws  for  the  brake 
rods  or  as  dead  lever  guides. 

In  Figure  124  is  shown  the  practice  recom- 
mended by  the  Master  Car  Builders'  Association 
for  the  location  of  air  brake  parts  on  various 
types  of  cars. 
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The  essential  features  of  the  brake  rigging,  not 
parts  of  the  foundation  brake,  are  the  Brake 
Shoe,  Brake  Beam  and  Hose  with  its  couplings. 

Fig.  124 
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The  Brake  jSftoe,'^— The  standard  Brake  bead 
d  shoe  adopted  bj^  the  Master  Car  Buildera' 
Jsociation  are  shown  in  Figure  125. 
The  brake  shoe  is  a  piece  of  metal  shai)ed  to  fit 
I  tread  of  a  car  wheels  its  purpose  being  to  re- 
'd  the  revolution  of  the  wheel  through  friction 
ised  by  its  pre*^;sure  with  more  or  less  force 
fiinst  the  wheel.  It  is  attached  to  the  brake 
ad  or  brake  block  by  a  key  or  some  other  form 
fastening.  It  has  been  the  subject  of  much 
^-'estigation  and  experiment  to  ascertain  the 
>st  suitable  metal  to  be  employed.  Many  pat- 
ted slioes  as  to  form  and  composition  have  been 
aced  upon  the  market-  The  shoe  must  vary  in 
■mposition  for  difterent  kinds  of  service^  thus 
le  kind  will  be  required  for  chilled  wheels,  an- 
fier  for  steel  tired  driver  wheels  and  another 
r  steel  tired  coach  wheels,  and  so  on. 
The  following  are  the  Master  Car  Builders' 
andard  Specifications  for  brake  shoes: 

For  Cast-Iron  Chilled  Wheels. 

Shoes  when  tested  on  the  Master  Car  BuHders*  Associa- 
i  testing  machine,  in  effecting  stops  from  an  initial  speed 
orty  miles  per  hour,  shall  develop  upon  a  cast-iron  chilled 
»€l  a  mean  coefficient  of  friction  of  not  less  than 

>2  per  cent  when  the  brake  shoe  pressure  is  2,808  pounds. 
10  per  cent  when  the  brake  shoe  pressure  is  4,152  pounds. 
16  per  cent  when  the  brake  shoe  pressure  is  6,840  pounds. 

For  Steel-Tired  Wheels, 

Shoes,  when  tested  on  the  Master  Car  Builders*  Associa- 
i  testing  machine,  in  effecting  stops  from  an  initial  speed 
jixty-five  miles  per  hour,  shall  develop  upon  a  steel-tired 
•el  a  mean  coefficient  of  friction  of  not  less  than 


*This  subject  is  also  treated  of  in  another  volume  of  this 
es. 
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16  per  cent  when  the  brake  shoe  pressure  is  2,808  poonds- 
14  per  cent  when  the  brake  shoe  pressure  is  4,152  poimds. 
12  per  cent  when  the  brake  shoe  pressure  is  6,840  pounds. 

In  connection  with  the  brake  shoe  problem  th^ 
following  outline  of  its  development  is  interest- 
ing.* Practically  all  these  different  styles  of  sho^ 
are  found  in  use  at  the  present  time. 

The  Plain  Cast  Iron  Shoe  consists  of  a  body  of  unchille^ 
cast  iron  having  a  lug  or  connecting  part  formed  with  tfcm^ 
body  metal.  This  shoe  has  high  frictional  qualities,  an^^ 
has  been  largely  used  on  all  classes  of  railway  equipment 

The  Congdon  Brake  Shoe,  with  a  body  of  unchilled  ca^ 
i-on  and  inserts  of  wrought  iron  in  the  wearing  face  to 
Drolong  the  life  of  the  shoe,  was  introduced  in  1876,  an<^ 
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marks  the  first  step  in  the  improvement  of  the  ordinary 
cast   iron  shoe. 

This  construction  produces  a  very  durable  shoe,  exten- 
sively used  on  chilled  wheels  at  the  present  day.  It  is  not 
suitable  for  use  on  steel-tired  wheels  because  of  the  liabil- 
ity of  hard  spots  to  form  on  the  face  of  the  insert  and 
groove  the  tire. 

The  Lappin  Brake  Shoe. — The  difficulties  attending  the 
use  of  the  preceding  shoe  on  steel-tired  wheels,  brought 
forth  in  1884  an  improvement  in  cast  iron  shoes.  This  con- 
sists   in    chilling    the    body    metal,    forming   alternate    hard 


♦American  Bralce  Shoe  and  Foundry  Co. 
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siiil  soft  areas   ou   tbe  wearing  face,   producing  a  shoe  of 
great  durability  which  will  not  injure  the  steel  tire. 

The  Corning  Brake  Shoe. — Introduced  In  1S9G  as  an  Im- 
provemeot  on  the  preceding,  consists  of  a  body  of  hard 
ifcn,  cast  about  an  insert  of  soft   Iron  located  Jn  the  wear- 
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STREETER    BRAKE    SHOE. 


ag  face.  This  construction  guarantees  a  positive  area  of 
oft  metal'  for  frictional  effect,  durability  being  obtained 
y  the  chilling  of  the  body  metal  against  the  insert  and 
nd    chill  blocks. 

The  Diamond  "S"  Brake  Shoe. — In  the  effort  to  increase 
le    wearing  qualities   or   durability   of   the   cast   iron   shoe. 
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the  preceding  designs  were  successful,  but  at  some  ex; 
Df .  friction  or  with  bad  effect  on  the  wheel  tread.  In 
the  Diamond  "S''  Shoe  was  introduced  as  one  of  high  ( 
bility,  secured  at  a  minimum  expense  of  retarding  e 
Phis  was  obtained  by  casting  the  body  metal  about  a  bii 
of  expanded  sheet  steel,  forming  a  composite  structur 
cast  iron  and  soft  steel.  This,  as  the  shoe  wears  down, 
sents  a  bearing  face  of  unchilled  iron  interwoven 
Htrands  of  steel  which  delay  the  rapid  grinding  of  the 
iron,  and  produce  high  retardation  without  injury  to 
wheel   tread. 

The  Streeter  Brake  Shoe.— In  view  of  the  fact  th; 
shoe  of  hard  iron  when  cast  about  an  insert  is  structui 
weak,  the  Streeter  shoe  w:;s  brought  out  in  189^  as  an 
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provement  on  the  past  practice.  It  consists  of  a  bod; 
soft  non-chilling  iron  surrounding  a  spiral  insert  of  ch 
iron  extending  the  length  of  the  wearing  face  of  the  s 
This  construction  guarantees  a  positive  relation  of 
and  soft  metal  producing  a  brake  shoe  of  uniform  q 
lies  and   groat  durability. 

The   '7''*   Brake   Shoe.— The   function   of  the   brake 
being  primarily  the  generation  of  friction,  the  **U"  typ 
shoe   was    introduced    in    1900   as   an   improvement   over 
preceding  face  chilled  shoes  in  which  the  hardened  surf 
come  in  direct  contact  with  the  wheel  tread. 

The  '*r*'  shoe  consists  of  a  body  of  hard  iron  ha 
taporod  ends  projecting  beyond  the  lengtfi  of  the  ordii 
shoe,  the  extensions  being  heavily  chilled  from  the  incl 
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Burface.  This  construction  provides  a  brake  shoe  having 
Qnchilled  or  soft  iron  contact  with  the  wheel  equal  in 
extent  to  the  full  face  of  the  ordinary  shoe.  The  hardest 
iDetal  is  in  the  extended  ends,  which,  by  their  large  ex- 
Ptmse  of  smooth  surface  away  from  the  wheel,  radiate  the 
lieat  from  friction  more  rapidly  and  are  not  so  liable  to 
break  on  account  of  high  heating  as  shoes  provided  with 
the  face  chill.  This  construction  produces  a  shoe  of  max- 
imum durability  and  frictional  qualities. 

The  Herron  Reinforced  Shoe. — Shoes  with  hard  body  and 
inserts  being  structurally  weak,  are  liable  to  be  broken. 
The  Herron  improvement,  introduced  in  1890,  is  a  means 
0^  strengthening  the  insert  shoe.  It  consists  of  the  appli- 
cation of  one  or  more  rods  of  wrought  metal  in  the  body 
of  the  shoe  lengthwise  just  above  the  inserts.    These  rods 


Fig.  134 


Fig.  135 


Lappix  steel  back  shoe,    streeter  steel  back  shoe. 


^^'^'e  to  hold  the  parts  of  the  body  metal  together  and 
Prevent  fracture. 

The  Lappin  Steel  Back  Reinforcement. — While  the  pre- 
j^eding  invention  materially  strengthens  the  brake  shoe,  the 
'Station  of  the  reinforcement  within  the  body  metal  of  the 
^^^,  permits  it  to  be  destroyed  before  the  shoe  has  been 
*orn  out.  To  accomplish  the  same  results  as  regards 
f^fengthening  the  shoe  and  yet  permit  it  to  remain  longer 
'^  sen-ice,  the  flat  steel  plate  located  at  the  back  of  the 
^^oe  was  introduced  in  1893.  This  consists  of  a  plate  of 
brought  metal  having  openings  through  which  the.  body 
^etal  flows  and  anchors,  located  flush  with  the  back  of  the 
*.^*oe.  This  construction  permits  the  shoe  to  be  worn  to 
^'if  plate  before  removal. 

The   Diamond    "iS*'    Reinforcement,    as    shown    in    Figure 
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130,  consists  of  a  bundle  of  expanded  sheet  steel  alx 
which  the  body  metal  is  cast.  The  steel  strands  extendi 
to  the  back  of  the  shoe  serve  as  a  bond  and  prevent  fracti 
throughout  the  life  of  the  cast  iron. 

The  Streeter  Steel  Back  is  similar  to  the  Lappin  bj 
previously  noted,  and  was  introduced  in  1900.  It  cons! 
of  a  plate  of  mild  steel  imbedded  in  the  back  of  the  sh 
the  body  metal  flowing  up  through  dovetailed  openings  ale 
the  edge  of  the  plate  for  anchorage.  This  steel  back  diff 
from  the  Lappin,  and  is  an  improvement  thereon,  in  havi 
two  turned  up  projections  which  form  reinforcing  points 
support  the  Christie  lug,  preventing  failure  of  the  lug  wl 
the  shoe  is  worn  to  the  plate. 

Fij.  136  ~ 


SAFETY    WIRE    BACK    SHOE. 


IMPK0\*ED     STEEL    BACK     AND 
SHOE. 


The    Safety   Wire   Back,    introduced    in    1902,    provide 
reinforcement   to  the   cast   iron   body  which   extends   to 
attaching  lug. 

The  ordinary  cast  iron  lug  is  weak,  and   this  defect 
magnified   when  the  body  metal  is  of  chilling  iron,   as 
thin  section  at  the  top  of  the  lug  becomes  very  brittle.    ' 
Safety  Wire   Back  forms  the  top  of  the  lug  with  loops 
wrought  metal,  entirely  eliminating  the  possibility  of  br< 
age  in  the  lug;   at  the  same  time  the  extended  end  of 
wrought    metal    loops    furnish    admirable    reinforcement 
the  main  body  of  the  shoe. 

The  Improved  Steel  Back  and  Steel  Lug  Shoe. — The  6 
back  reinforcement  previously  mentioned  consists  of  8 
plates  curved  longitudinally  to  fit  the  shoe,  but  flat  tr 
versely.     These  plates  being  located  flush  with  the  bad 
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the  ehoe,  afford  Insufficient  anchorage  and  stiffneBB  to  tliia 
t^odJ'  metaK  wMch  wlieu  worn  thin  is  liahle  to  fall  away 
tram  I  he    plate. 

The  improved    design   of  back,    Introduced   In    1904,   pro- 
Ti^es  a  plate  arched   transversely   as  well   as   Inngitudinally. 
I  The  transverse   curve   permits   the    outer   edges   of   the   back 
'0  le  Blightly  submerged  in  the  body  metal,  and  the  process 
*f  curving  opens  the  cut  outs  along  the  center  of  the  plate 
*>  as  to  form  tapered   openings  into  which   the  body  metal 
flows  and  is  securely  anchored.     This  construction  furnishes 
a  stronger  anchorage  for  the  body  metal   and   a  stiffer  sup- 
port than  IS  possible  "with  the  flat  plates.     This  construction 
also  embodies  a  wrought  lu^:  formed  integral  with  the  steel 
tack,   permitting   the   shoe   to   be   worn   to   the   limit   of   the 
cast  iron   body   without  the  possibility  of  failure  under  any 
conaitioDs  of  service . 
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The  Interlocking  Brake  Shoe.— Another  special 
form  of  shoe  is  illustrated  in  Fig.  138,  which 
shows  the  ** Interlocking"  Brake  shoe.  The  shoe 
itself  is  practically  entirely  worn  out  before  any 
part  of  it  is  thrown  away.  The  illustration  shows 
liow  a  partially  worn  shoe  is  inserted  in  the  face 
of  a  new  shoe,  the  old  shoe  then  being  used  up  be- 
fore the  new  shoe  touches  the  wheel. 

The  Brake  Beam.— The  standard  Brake  Beam 
outline  of  the  Master  Car  Builders'  Association 
is  shown  in  the  illustration,  Figure  125. 
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The  rules  of  the  Master  Car  Builders'  Associ 
tion  provide  that: 

"All  beams   must   be  capable  of  withstanding  a  load 
7,500  pounds  at  center  without  more  than  1/16  inch  defli 
tion;  where  it  is  necessary  to  use  a  stronger  beam,  it  mu 
be   capable  of   standing   a  load   of   15,000   pounds   at  cent 
without  more  than  1/16  inch  deflection." 

The  question  has  been  much  discussed  as 
the  relative  merits  of  trussed  wooden  bra! 
beams  and  of  steel  beams  under  freight  cars. 
is  stated  by  the  advocates  of  the  trussed  bea 
that  the  metal  beam  costs  more;  that  it  is  cost 
to  repair,  and  more  likely,  if  it  falls  on  the  trac 
to  derail  trains,  damage  ties,  roadbed,  interloc 
ing  switches  and  floor  construction  of  bridge 
On  the  other  hand,  it  is  claimed  for  the  met 
beam  that  while  it  costs  more  it  is  stronger  ai 
more  eflScient ;  that  disadvantage  of  form  and  d 
tailed  parts  are  fast  being  eliminated,  and  th 
the  metal  beam  has  come  in  the  natural  order  • 
evolution  and  in  response  to  a  demand  f< 
strength  in  that  member  which  beneath  an  eigh 
or  one  hundred  thousand  pounds  capacity  e; 
must  take  care  of  a  heavy  force  ranging  fro 
6,000  to  7,500  pounds  pressure  applied  with  tr 
mendous  speed  in  emergency  applications. 

Of  the  various  brake  beams  in  general  use  tl 
following   illustrations    will    show   the    differe: 
distinct  types.     There  is  a  natural  tendency 
this  particular  detail,  to  reduce  the  number 
pieces  of  which  it  is  composed,  even,  at  times, 
the  expense  of  added  weight.     This  is  forcib 
seen  in  the  ''Solid  Brake  Beam'*  and  the  ''Ste 
lingworth  Brake  Beam,"  both  of  which  are  ma( 
up  of  commercial  rolled  bars,  the  former  using  i 
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"^ams  in  a  solid  section.    It  is  absolutely  neces- 
*^'>^  to  have  the  beam  clear  the  truck  frame-work 
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and  with  this  method  of  suspension  it  is  readily 
seen  by  reference  to  Figure  148  that  a  trussed 
form  of  beam  could  not  be  used  advantageously- 
Still  other  forms  of  beams  in  common  use  aX*^ 
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Fig.  144 
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the  ''Waycott,"  Figure  149;  the  ''Damascus/* 
Figure  150,  and  the  ''Vanderbilf  Figure  151. 

Air  Brake  77o5e.- (Plate  1,  No.  207).     These 
are  flexible  tubes  made  of  Indian  rubber  and  can- 
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^'as  located,  one  at  each  end  of  the  ear,  and  con- 
fleoted  to  the  air  piping.  They  are  used  to  make 
^  flexible  connection  between  consecutive  cars  and 
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Fig.  147 
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SIMPLEX    BRAKE   BEAM. 


thus  allow  the  air  which  operates  the  brakes  to 
jiass  through  from  one  end  of  the  train  to  the  other, 
or  so  much  of  it  as  is  coupled.    A  coupling  (Plato 
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1,  Xo.  206)  is  provided  to  connect  the  ends  of 
hose. 

The  following  specifications  have  been  ado 
as  standard  by  the  Master  Car  Builders'  A 
ciation : 


Fig.  149 
THE    "WATCOTT"    freight    BRAKE    BEAM. 


Fig.  150 


THE   DAMASCUS   STANDARD  BRAKE   BEAM. 

Fig.  151 


VANDERBn^T    BRAKE    BEAM. 


1.  All  air  brake  hose  must  be  soft  and  pliable  ai 
less  than  three  ply  nor  more  than  four  ply.  These 
be  made  of  rubber  and  cotton  fabric,  each  of  the  best 
kind  made  for  the  purpose;  no  rubber  substitutes  or 
fiber  cotton  to  be  used. 

2.  Tubes  must  be  hand  made,  composed  of  thr< 
endars  of  1/32-inch  rubber.  It  must  be  free  from  hol< 
imperfections  in  general  and  must  be  so  firmly  uni 
the    cotton    fabric    that    it    can    not    be    separated    ^ 
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breaking  or  splitting  in  two.  The  tube  must  be  a  high 
quality  of  rubber  and  must  be  of  such  composition  as  to 
successfully  meet  the  requirements  of  the  stretching  test 
given  below;  the  tube  to  be  not  less  than  3/32  inch  thick 
at    any  point. 

3.  The  canvas  or  woven  fabric  used  as  wrapping  for 
the  hose  to  be  made  of  long  fibre  cotton  loosely  woven, 
aod  to  weigh  not  less  than  22  ounces  p^r  yard,  and  to  be 
from  38  inches  to  40  Inches  wide.  The  wrapping  must  be 
friotioned  on  both  sides  and  must  have  in  addition  a  dis- 
tinct coating  or  layer  of  gum  between  each  ply  of  wrap- 
Pii^S.    The  canvas  wrapping  to  be  applied  on  the  bias. 

Fig.  152 
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MASTER    CAR    BUILDERS*    STANDARD    HOSE   BRAND. 


t,^,j^4.    The  cover  must  be  of  the  same  quality  of  gum  as  the 

*^e  and  must  not  be  less  than  1/16  inch  to  Vs  inch. 
\>-        5.    Air    Brake   hose   to   be    furnished    in    22-inch    lengths, 
t^^^iations  exceeding   i/4   inch   in  length  will   not  be  permit- 
i^^^.    Hose  must  be  capped  on  ends  with  not  less  than  1/16 
c^^h  or  more  than  %  inch  rubber  caps.     Caps  must  be  vul- 

"^^^ized  on,  not  pasted  or  cemented, 
i^^     6.    The    inside    diameter   of    all    1^-inch   air    brake   hose 
i^Vist   not    be    less    than    1^4    inches    or    more    than    1  5/16 
i^^hes,  except  at   the   ends,   which  are  to   be   enlarged   3/16 
^^^h   for    a    distance    of    2%    inches,    the    change    from    the 

^^aller   to    the    larger   to   be    made   tapering. 
^       The  outside  diameters  must  be  kept  within  the  following 
*  mensions : 

The  main  part  of  hose  1%   inches  to  2  inches. 
The  enlarged  ends  2  1/16  inches  to  2  3/16  inches. 
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The  hose  must  be  finished  smooth  and  regular  in  size 
throughout   as   stated   above. 

7.  Each  standard  length  of  hose  must  be  branded  with 
the  name  of  the  manufacturer,  year  and  month  when  made, 
and  serial  number,  the  initials  of  the  railway  company, 
and  also  have  a  table  of  raised  letters  at  least  3/16  inch 
high  to  show  the  date  of  application  and  removal,  thus: 

Each  lot  of  200  or  less  hose  must  bear  the  manufac- 
turers' serial  number,  commencing  at  1  on  the  first  of  the 
year  and  continuing  consecutively  until  the  end  of  the  year. 

For  each  lot  of  200  or  less  one  extra  hose  must  be  fur- 
nished free  of  cost  for  test. 

All  markings  to  be  full  and  distinct  and  made  on  a  thin 
layer  of  white  or  red  rubber,  vulcanized,  and  so  applied  as 
to  be  removed  either  by  cutting  with  a  knife  or  sharp  in- 
strument. 

8.  Test  hose  will  be  subjected  to  the  following  test: 

Bursting  Test. 

Test  hose  must  stand  for  ten  minutes  a  pressure  of  500 
pounds  before  bursting.  Each  hose  must  stand  a  shop  test 
of   200   pounds. 

Friction   Test. 

A  section  1  inch  long  will  be  taken  from  any  part  of  the 
hose  and  the  friction  determined  by  the  force  and  the  time 
required  to  unwind  the  hose,  the  force  to  be  applied  at 
right  angles  to  line  of  separation.  With  a  weight  of  25 
pounds  suspended  from  the  separated  end,  the  separation 
must  be  uniform  and  regular,  and  when  unwinding,  the 
average  speed  must  not  exceed  6  inches  in  ten  minutes. 

Stretching  Test. 

A  1-lnch  section  of  the  rubber  tube  or  inner  lining  will 
be  cut  out  at  the  lapped  or  thickest  part.  Marks  2  inches 
apart  will  be  placed  on  the  test  piece;  it  will  then  be 
stretched  until  the  marks  are  10  inches  apart,  and  released 
immediately.  The  piece  will  then  be  re-marked  as  at  first 
and  stretched  10  inches,  or  400  per  cent,  and  will  remain 
stretched  ten  minutes.  It  will  then  be  released  and  the 
distance  measured  between  the  marks  ten  minutes  after 
the  release.  In  no  case  must  test  piece  show  defective  rub- 
ber or  show  a  permanent  set  of  more  than  %  inch  between 
the  2-inch  marks. 

Small  strips  taken  from  the  cover  or  friction  will  be  sub- 
jected to  the  same  tests. 

9.  If  the  test  hose  fails  to  meet  the  required  tests,  the 
lot  from  which  they  are  taken  may  be  rejected  without  fur- 
ther examination.  If  the  test  hose  is  satisfactory  the  entire 
lot  will  be  examined  and  those  complying  with  the  require- 
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meuts  herein  set  forth  will  be  accepted.  All  rejected  hose 
will  be  returned  to  manufacture  re,  they  paying  freight 
charges  both  ways. 

Air  Brake  Hose  Testing  Apparaiiis.— In  order 
that  Air  Brake  Hose  may  be  thoroughly  proved 
before  being  placed  in  service  S|:>ecial  devices  are 
used  by  some  railway  companies  to  make  their 
required  tests.     One  such  apparatus  used  by  a 
large  railway  system  is  described  as  follows* : 

The  device  for  the  bursting  test  is  shown  to  the 
right  of  Figure  153  and  the  apparatus  for  the  buck- 
ling test  to  the  left  of  the  same  figure.  Another 
view  of  the  buckling  test  machine  is  shown  by 
Figure  154.  The  latter  machine  rei)roduces,  as  far 
as  possible,  the  vibration  or  buckling  to  which 
hose  is  subjected  when  in  service.  It  is  operated 
by  a  pulley  driven  by  a  belt  from  a  counter  shaft 
above.  On  the  shaft  of  this  jmlley  is  a  crank  for 
giving  motion  to  a  vibrating  arm.  The  illustra- 
tions show  the  manner  in  which  the  hose  Is 
attached  at  one  end  to  a  point  on  the  table  con- 
nected with  the  air  supply  pipe,  and  on  the  other 
end  to  a  vibrating  arm.  In  order  to  save  time  in 
placing  and  removing  the  hose,  unions  are  so 
arranged  that  the  hose  may  be  held  securely  by  a 
lever  clamp.  A  constant  pressure  of  air  is  main- 
'tained  in  the  hose  by  using  a  standard  Westing- 
house  signal  line  reducing  valve.  The  best  results 
are  obtained  by  fifteen  pounds  pressure.  In  the 
union  between  the  reducing  valve  and  the  hose  is 
a  copper  diaphragm  in  which  is  located  a  small 
hole  of  about  one  one-hundredth  of  an  inch  in 
diameter.  This  is  provided  to  reduce  the  flow  of 
air  into  the  hose  so  that  when  the  hose  is  suflS- 
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ciently  worn  by  the  buckling  action  to  allow  tli 
escape  of  air  it  cannot  be  supplied  fast  enough  t 
maintain  pressure  therein.    In  order  to  announc 
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a  break  and  consequent  leak  in  the  hose,  a  whistle 
is  attached  to  the  end  of  the  vibrating  arm,  as 
shown  in  the  illuf^trations,  and  eonneeted  to  the 
^yytT  end  of  the  hose.  Air  is  maintained  in  the 
liose  and  kept  from  leaking  through  to  the  whistle 
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'^>'  a  plain  bevel  seat  valve,  which  is  held  closed 
'^y  [pressure  of  the  air.  On  the  opposite  side  is  a 
spring  to  unseat  the  valve,  which  is  set  at  12 
l^ounds.  When  a  leak  occurs  in  the  hose  and  the 
pressure  is  reduced  below  12  pounds,  the  valve 
Unseats,   permitting  air   to  pass  to  the  whistle 
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announcing  the  leak.  An  ordinary  cyclometer  is 
arranged  on  the  frame  supporting  the  machine 
and  is  operated  by  the  crank  engaging  tl^e  lugs 
thereon,  so  that  the  number  of  vibrations  are 
counted  automatically.  The  hose  is  usually  given 
about  120  vibrations  per  minute  and  should  stand 
about  75,000  vibrations,  or  buddings,  before  fail- 
ing. 

The  apparatus  for  the  bursting  test  consists  of 
a  frame  for  supporting  the  hose  and  pipe  connec- 
tions and  a  differential  piston  for  supplying  the 
necessary  pressure.  The  position  of  the  hose  is 
shown  in  the  illustration  and  the  manner  in  which 
it  is  clamped  is  also  indicated.  In  making  the  test 
water  is  admitted  from  below  to  fill  the  hose  and 
small  cylinder.  The  valve  is  then  closed  and  air 
admitted  to  the  top  of  the  upper  and  larger  - 
cylinder,  forcing  the  piston  down  and  supplying  a 
pressure  to  the  hose.  The  diameter  of  the  smaller 
piston  in  this  instance  is  2%  inches  and  the  larger, 
or  air  cylinder,  is  8  inches  in  diameter. 

The  air  hose  however  is  one  of  the  few  parts 
of  a  car  equipment  that  can  hardly  be  satisfac- 
torily tested  before  application  with  a  view  to 
finding  out  its  possible  life  and  durability.  After 
all  is  said  and  done  the  final  results  are  only 
obtainable  from  actual  service  condition  and  this 
is  the  most  reliable  data  to  follow. 


CHAPTER  IX- 

THE  ITSJB  OP  STEEL  IN  THE  JRAMI&'G  OF  CABS, 

In  the  course  of  the  evolution  of  the  freight  ear 
B  seem  to  have  arrived  at  a  period  when  it  is 
me  rally  accejited  that  a  substitute  for  wood 
ust  be  found  either  in  whole  or  in  part*  Already 
le  detail  members  of  the  truck  are  made  of 
letal  which  has  practically  supplanted  timber  for 
11  new  ears. 

The  use  of  steel  in  cars  is  ably  presented  in  the 
ollowing  paper:* 

"Thia  is  a  subject  which  le  being  considered  more  or 
?88  hy  the  managements  of  railroads  generaUy.  The  east- 
ra  roads,  and  particularly  the  eoal  and  ore  carriers,  have 
itirchased  large  numbers  of  steel  hoppers  and  gondolas.  The 
^velcipnten!  of  most  of  these  was  a  direct  change  of  mate- 
ial  from  wood  to  steel  instead  of  the  general  introduction 
^  steel    parts. 

'This  was  brought  about  largely  by  commercial  enter- 
'*ise  and  not  a  gradual  evolution,  as  has  generally  been 
^e  case  with  other  railway  equipment.  One  important  coal 
^frying  road  has  adapted  the  composite  construction,  em- 
oying  steel  for  the  frame  members  which  carry  the  load 
^d  wood  for  the  body  which  merely  retains  or  holds  the 
^ing.  So  far  as  trucks  are  concerned  very  little  if  any 
^od  is  now  found  in  any  late  designs,  particularly  of  the 
''ger  capacities. 

*'0n   western   roads   the   steel   cars   are   not   so   numerous. 

few  roads  have  something,  coal  cars  mainly,  although 
*ite  a  number  of  steel  underframe  box  cars  have  been  put 
to  service.  The  writer  recently  examined  a  wreck  in 
^ich  16  box  cars  were  derailed,  a  number  of  which  had 
^^1  underframes.     The   ease   of   handling   and   the   greater 

•Read  before  the  Western  Ry.  Club,  March,  1904,  by  C.  A. 
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salvage  of  these  cars  was  very  noticeable  as  compared  with 
the  wooden  cars.  Steel  has  been  used,  although  not  alto- 
gether successfully,  in  combination  with  wood  in  under- 
framing. 

"Steel  center  sills  in  an  otherwise  wooden  frame  are 
liable  to  an  excessive  load  as  it  is  impossible  to  make  the 
wooden  sills  work  within  the  range  of  deflection  allowable 
in  the  steel  sills. 

"A  great  improvement  is  noticeable  in  the  bolsters  of 
wooden  cars  in  which  metal  either  in  the  solid  or  a  built-up 
construction  is  now  used  to  the  total  exclusion  of  wood. 

"There  is  still  a  very  weak  spot,  or,  rather,  two  of  them 
in  our  box  car  designs,  and  those  are  the  ends.  Heavy 
switching  shocks  and  the  heavier  trains  and  engines  in  road 
service  have  brought  about  a  considerable  increase  of  mor- 
tality in  that  respect  in  both  old  and  new  cars  and  no  wood 
construction   is  adequate  to  prevent   this  trouble. 

"If  ever  there  was  a  place  for  steel  it  Is  the  framing  of 
box  car  ends.  One  prominent  eastern  road  is  using  struc- 
tural steel  in  the  sides  of  box  cars,  not  as  members  of  the 
framing,  but  to  prevent  bulging  of  the  wooden  side  fram- 
ing. The  time  is  rapidly  approaching,  if  it  is  not  here 
already,  when  we  should  consider  steel  for  the  entire  fram- 
ing of  box   cars. 

"Long,  heavy  timber  for  sills  is  getting  expensive  and 
oak  for  framing  has  well  nigh  disappeared.  There  is  a  real 
need  for  stronger  cars  to  withstand  the  strenuous  move- 
ment of  modern  transportation.  The  box  car,  being  the 
principal  type  of  car  used  in  our  middle  western  traffic,  is 
the  one  to  which  attention  should  be  paid  and  so  designed 
that  steel  shall  take  its  place  for  all  of  the  carrying  mem- 
bers. 

"The  ideal  box  car  will  have  a  complete  steel  frame  up 
to  and  including  the  side  and  end  plates  and  probably  the 
carlines.  Such  a  car  need  be  no  heavier  than  present  weight 
for  same  capacity,  strong  ends  can  be  provided;  that  part 
of  the  load  coming  to  the  sides  can  be  carried  by  the  upper 
framing,  bulging  need  not  be  taken  care  of  by  special  pro- 
visions, and  the  general  cost  of  maintenance  of  such  a  car 
will  be  a  fraction  of  that  required  for  the  keeping  up  of  old 

style  cars, 

«     *     *     * 

"It  has  been  laid  down  as  a  principle,  and  perhaps  prop- 
erly, that  the  carrying  strength  should  be  provided  in  the 
underframing  of  wooden  box  and  other  cars  having  a  super- 
structure. 

"The  upper  framing,  therefore,  is  light  and  contributes 
little  in  carrying  the  load.     Shrinkage  and  the  working  of 
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the  body  looseus  the  structure  generally  and  tighteniug  of 
rods  and  renalllng  of  siding  are  considerable  Items  in  tlie 
expense  of  maintenance. 

''It  baa  been  coaclus!vely  proved  that  by  the  use  of  steel 
in  boppers.  gondolas  and  box  cars  the  side  framing  will 
successfully  carry  that  portion  of  the  load  coming  to  the 
gides.  In  a  i^'ooden  framed  car  the  braces  are  compres- 
slon  members  and  if  properly  applied  give  the  cars  its  initial 
camber  without  tbe  aseiBtance  of  lUe  truss  rods.  The  posts 
are  not  tbe  tension  members,  as  they  are  not  attached  to 
&i\ls  or  plates.  The  eide  framing  rorls  ore  the  tension 
members,  but  are  generally  inadequate  both  in  siae  and 
bearing  to  take  their  lading  if  required  to  carry  much  of  a 
load. 

■*In  a  steel  frame  for  a  box  ear  both  posts  and  braces 
are  riveted  to  si^ls  and  platens  and  while  the  braces  do  not 
contribute  lateral  strength,  the  posts  ,  do,  both  by  their 
J  n  her  en  t  strength  due  to  their  section  and  also  by  the  bow- 
nring  action,  if  It  may  be  so  termed.  As  their  load  is  In- 
creased this  action  comes  more  and  more  into  play,  stiffen- 
ing the  posts   and   preventing  bulging. 

**It  might  be  better  to  use  the  Z-bar  section,  and  this 
has  been  done  in  later  designB, 

"The  end  framing  when  of  aleel  can  be  thoroughly  tied, 
using  angles  for  corners  and  I-beams  for  end  Intermediate 
posts,  and  the  possibilities  in  strengthening  these  notori- 
ously weak  parts  of  the  framing  are  immtnae, 

"With  the  side  framing  members  securely  riveted,  it  will 
be  seen  that  there  can  be  no  fore  and  aft  working  of  the 
body  to  loosen  the  nailing  of  the  sheathing  and  an  important 
gain  in  maintenance  results. 

"With  the  shallow  side  sills  used  in  such  construction, 
inspection    is   greatly   facilitated. 

"Some  years  ago  a  lot  of  hopper  cars  were  built  with 
15-inch  channel  side  sills.  Later  another  lot  of  a  different 
design  w^ith  8-inch  sills  were  built  to  the  strongly  marked 
approval  of  the  car  inspectors.  Easy  inspection  means  bet- 
ter inspection  and  when  made  difficult  by  covering  the  parts 
which  should  be  easily  accessible,  defects  will  be  missed. 
The  steel  underframe,  while  it  has  very  good  points,  has 
this  unfavorable  feature.  A  difficult  point  in  the  design  of 
steel  frame  box  cars  is  to  provide  stable  nailing  foundation 
for  the  sheathing  and  lining  without  contributing  materially 
to  the  weight  and  cost  in  building.  This  is  not  an  insuper- 
able difficulty,  however,  as  has  been  demonstrated. 

"There  is  a  medium  ground  where  weight,  strength  and 

low   cost   of  maintenance   will   meet.     While   excessive   light 

•  weight  of  car  means  a  high  percentage  of  possible  revenue 
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load  it  also  means  high  cost  of  maintenance,  as  no  structure 
subject  to  shock  can  be  whittled  down  without  increasing 
the  liability  to  earlier  failure  and  an  increased  repair  ac- 
count. It  is  possible  to  design  a  steel  frame  box  car  of 
lighter  weight  than  a  well  designed  wooden  car  of  like 
capacity.  It  should  cost  little  if  any  more  and  the  difference 
between  the  two  in  the  longer  life  and  decreased  cost  of 
maintenance,  if  capitalized,  will  warrant  the  increased  cost 
and  help  pay  a  dividend  besides. 

"There  has  been  some  discussion  of  late  regarding  the 
use  of  steel  in  passenger  equipment.  One  road  has  done 
some  interesting  pioneering  in  this  line,  but  it  is  probable 
that  progress  will  be  slow  in  the  development  of  this  use 
of  steel.  It  will  come,  however,  just  as  surely  as  steel 
has  taken  the  place  of  wood  in  bridges,  tender  frames  and 
freight  car  framing. 

•*We  are  using  steel  extensively  for  platforms  now  and 
for  plating  sills  and  its  further  introduction  into  the  fram- 
ing may  be  slow,  but  it  will  be  sure.  The  very  long  timber 
required  for  passenger  car  sills  is  expensive  and  steel  sills 
can  be  obtained  full  length  if  desired,  although  this  is  not 
necessary  owing  to  the  readiness  of  splicing.  It  may  take 
some  experimenting  to  make  a  steel  frame  that  will  be 
satisfactory  in  regard  to  necessary  stiffness,  yet  not  be  so 
rigid   as   to   unpleasantly   affect   the   riding  qualities. 

"Baggage,  postal  and  combination  cars  having  unsym- 
metrical,  broken  side  framing  would  require  steel  under- 
framing,  under  trussed,  and  four  sills  are  suflScient  with 
riveted-in  cross  ties  or  beams  to  support  intermediate  nail- 
ing strips.  Other  cars  having  an  unbroken  side  framing 
might  have  a  steel  truss  in  the  sides  well  bracketed  to  the 
center  sills  and  with  heavy  body  bolsters  such  a  construction 
could  be  made  as  to  avoid  under  trussing, 

"Designing  the  steel  frame  will  not  be  as  difficult  as 
arranging  for  the  attachment  of  the  wood  construction 
necessary  in  the  structure.  The  corner  and  door  posts  aod 
end  framing  can  be  sufficiently  of  steel  to  minimize  danger 
of  telescoping  if  not  prevent  it  entirely." 

The  illustrations  Figures  155  and  156  exem- 
plify some  of  the  methods  of  steel  underframing 
applied  to  coal  and  box  or  stock  ears. 

The  bete  noir  of  the  composite  coal  car  is  rust. 
' '  The  wooden  floor  and  sides  become  steeped  with 
moisture  from  the  coal  which  keeps  the  iron  work 
of  the  car  moist  with  water  containing  sulphur 
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and  other  injurious  elements.  The  drippings  fol- 
low the  interior  and  exterior  of  the  siding,  run 
from  the  ends  of  the  decking  down  over  the  side 
sill  at  A  (Figure  155)  badly  corroding  at  the  cor- 
ner of  the  top  flange  of  the  sill  and  the  entire  dis- 
tance of  the  side.  At  B  and  C  (Figure  155)  the 
moisture  follows  down  between  the  boards  and 
the  post,  eating  away  the  rivets  and  under  side 
of  the  post.  The  imderframing  of  the  composite 
cars  is  protected  with  tar  paj^er,  but  with  the 
constant  dripping  taking  place,  especially  in  wet 
weather  in  coal  cars  the  tar  paper  does  nol  seem 
to  protect  the  side  sills."* 

The  steel  underframing  to  box  cars  has  been 
found  very  satisfactory.  ''With  proj^er  steel  un- 
derframing and  truck,  with  suitable  design  of 
draft  rigging,  running  repairs  to  freight  equip- 
ment will  be  lessened  to  a  minimum  and  the 
danger  to  equipment  and  lading  in  case  of  wrecks 
has  been  greatly  reduced.  Attention  should  he 
paid  to  the  design  esj^ecially  at  the  side  sills  to 
avoid  the  corroding  on  account  of  water  dripping 
from  the  sides  of  the  car  on  to  the  side  sill  which 
has  proven  so  serious  in  the  case  of  composite 
cars.  Figure  156  shows  two  designs  Xo.  1  and  Xo. 
2.  Xo.  1  has  proven  dangerous  in  this  respect 
inasmuch  as  it  permits  the  water  to  drain  on  to 
the  side  sill,  badly  corroding  and  making  painting 
necessary.  Xo.  2  shows  the  design  more  generally 
adopted  and  one  that  has  proven  much  stronger 
and  has  done  away  with  the  possibility  of  cor- 
rosion by  reason  of  the  water  dripping  as  in  the 
r'ase  with  Xo.  1.  Care  should  be  exercised  to  see 
that  the  siding  extends  below  the  aijgle  riveted  on 
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to  the  side  sill  on  wlneh  rests  the  nailing  sill 
With  this  design  trouble  from  corroding  will  be 
entirely  obviated,* 

There  is  nothing  connected  with  railroads,  it 
may  be  said,  that  is  being  watched  with  more 
interest  or  that  is  receiving  more  attention  on  the 
part  of  those  interested  than  the  steel  car.  Its 
advocates  claim  for  it  the  most  distinct  advan- 
tages.  They  argue  that  the  repairs  required  are 
phenomenally  low  and  that  when  railways  have 
become  habituated  to  their  nse  and  are  provided 
with  proper  facilities  such  repairs  as  are  needed 
can  be  made  with  as  much  facility  as  are  those  of 
wooden  cars^  they  further  say  that  the  use  of 
steel  results  in  a  reduction  of  the  dead  weight 
of  the  vehicle  in  proportion  to  the  load  hauled,  a 
most  important  economic  factor  in  the  handling  of 
freight  and  that  in  case  of  wrecks  and  the  mam]}U- 
lation  of  long  and  heavily  loaded  trains  the  steel 
car  resists  more  effectually  the  shocks  and  strains 
incident  to  the  service;  finally  it  is  claimed  that 
when  the  steel  car  is  worn  out  everything  about  it 
has  a  market  value  as  scrap,  which  is  not  the  case 
with  wooden  cars. 

As  in  the  case  of  the  composite  car  rust  is  the 
formidable  foe  of  the  steel  car.  If  it  were  van- 
({uished  the  steel  car  body  would  be  everlasting, 
but  as  yet  no  successful  preventive  means  for  pro- 
tecting the  interior  of  cars  designed  to  carry  such 
freight  as  coal  has  been  found  as  the  coal  drop- 
l)ing  into  the  car  scales  the  paint,  and  sulphur 
find  other  chemicals  in  the  coal  attack  the  unpro- 
tected surface  of  the  metal.  Rust  can  be  guarded 
igainst  by  **  cleaning  the  metal  properly  in  the 
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first  place  and  cementing  all  points  with  good  red 
lead  or  other  paint  that  will  adhere  to  the 
material.  The  surface  of  the  plates  must  be  thor- 
oughly cleaned  of  rust  and  greased  before  being 
painted:  the  paint  must  be  of  good  quality  free 
from  drying  compounds.  Each  coat  of  paint 
applied  must  be  allowed  to  thoroughly  dry  before 
applying  the  next.  Whenever  a  bare  spot  de- 
velopes  it  should  be  touched  up  promptly.  Should 
])aint  fail  and  it  be  desired  to  clean  it  off,  sand 
blasting  is  the  only  rapid  method  of  doing  the 
work."* 

The  steel  car  of  the  future  has  doubtless  yet  to 
be  designed.  No  one  doubts  but  that  it  will  come 
in  due  time  in  the  evolution  of  the  freight  car, 
because  the  wooden  car  cannot  in  all  cases  even 
now  fully  meet  the  requirements  of  the  heavy 
service. 

The  illustrations  Figures  157  and  158  show 
the  design  of  a  100,000-lbs.  capacity  flat  car 
known  as  the  Vanderbilt  Steel  Flat  Car.  It 
was  patented  by  Mr.  Cornelius  Vanderbilt.  The 
entire  frame  is  of  structural  steel  and  the  flooring 
is  of  wood.  The  most  interesting  feature  of  this 
construction  is  the  design  of  sills.  The  use  of  an 
unusually  light  sill  is  made  possible  by  a  form  of 
truss  of  structural  steel  instead  of  using  the 
usual  truss  rod,  thus  producing  a  sill  which  is 
much  lighter  than  an  entire  channel  section  or  the 
deep  fish  belly.  The  center  sill  is  a  10-inch  chan- 
nel weighing  20  lbs.  per  foot,  35  ft.  5%  ins.  long, 
trussed  by  a  10  in.  channel  weighing  20  lbs.  per 
foot  bent  as  shown  in  the  elevation  of  the  car  and 
riveted  at  the  ends  with  the  web  of  the  truss 
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ainst  the  web  of  the  sill  and  the  lower  flanges 
3h-  The  side  sill  is  of  similar  construction  com- 
ged  of  a  10  in.  channel  weighing  15  lbs,  i)er  foot 
i  trussed  by  a  6  in,  channel  weighing  13  lbs,  per 
>t  On  account  of  the  absence  of  metal  along 
i  neutral  axis  the  construction  of  each  sill  is 
usually  light  and  the  sill  proper  constitutes  a 
npression  member  while  the  truss  constituteiS 


Fig.  157 
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fDERBILT      100,000      LBS.      CAPACITY      STEEL      FLAT      CAR.         (SEC- 
TIONAL   VIEWS.) 
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3  tension  member  of  the  entire  stinicture. 
»tween  the  upper  and  lower  members,  two  8  in. 
annels  are  disposed  as  needle  beams  which  are 
mly  secured  to  both  by  heavy  angle  plates  thus 
•engthening  the  car  laterally.  Cross  braces  of 
gle  iron  are  disposed  at  intervals  between  the 
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center  and  side  sills  and  these  constitute  floor 
beanis  to  which  the  nailing  strips  are  secured. 
The  sills  are  supported  at  each  truck  by  a  bolts  tor 
of  cast  steel  arranged  in  three  sections  between 
the  si  Us  J  as  indicated  by  the  sectional  view  of  the 
ear  showing  the  holster.  The  structure  at  this 
Iioint  is  strengthened  by  a  steel  plate  12  by  %  ins. 
secured  with  J4  in.  rivets  to  the  upper  flanges  of 
the  sills  and  bolster  castings.  Each  end  sill  is  a 
%  in-  steel  plate  bent  to  L  shape,  cut  away  at  the 
center  to  accommodate  the  coupler  and  stiffened 
by  angle  irons  riveted  at  the  bottom.  The  car  is  35 
ft>  6  ins,  long  over  end  si  Us,  9  ft*  ^i/o  ins.  wide 
over  side  sills,  24  ft.  between  truck  centers,  with  a 
light  weight  of  28,650  lbs.  The  height  from  top  of 
rail  to  top  of  floor  is  3  ft.  8  ins,,  and  height  to  top 
of  brake  shaft  6  ft.  6  ins.  The  capacity  of  the  car 
is  100,000  lbs.  distribnted  between  bolsters  or  a 
concentrated  load  of  55,000  lbs.  between  the  needle 
licains 

FifUj  Ton  St  pel  Vnderframe  Flat  Cnr^^{y\g. 
159)  In  this  car  the  underframe  is  trussed  with 
three  2-in.  rods  instead  of  two  as  in  the  box  cars, 
the  third  rod  being  placed  under  the  center  line  of 
the  car.  The  attachment  to  the  top  plate  of  the 
bolster  is  the  same  as  that  used  in  box  cars.  This 
car  is  9  ft.  5  in.  wide  over  floor  and  9  ft.  IV2  in. 
over  side  sills,  and  in  order  to  utilize  the  same 
forming  tools  for  the  bolsters  as  were  used  in  box 
cars  cast-iron  filler  blocks  3%  in.  thick  were 
riveted  inside  the  side  sills  and  the  bolster  plates 
were  riveted  on  to  them.  The  needle  beams  are 
10-in.    25-lb.   7-beam   riveted   under   the   sills   to 
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brackets  and  inclined  away  from  the  vertical  suffi- 
ciently to  take  the  upward  thrust  of  the  truss 
rods  in  line  with  the  web.  Plates  cut  to  the 
shape  of  a  keystone  are  riveted  on  the  outside  of 
the  side  sills  over  the  ends  of  the  needle  beams 
to  further  stiffen  them.  The  light  weight  is 
37,840  lbs. 


FIFTY   TON    STEEL   UNDERFRAME    FLAT   CAB. 


Truss  rods  under  steel  frame  cars  are  being 
introduced  although  tliey  have  not  up  to  a  recent 
date  been  used  very  extensively,  in  this  country 
at  least,  probably  because  they  are  not  altogether 
satisfactory  under  wooden  cars.  It  is  essential, 
of  course,  to  have  a  stiff  backbone  to  an  under- 
frame  to  transmit  the  stresses  from  end  to  end 


&TESL  IN  THE  FRAMING  OF  CAJ^S, 


239 


the  ear  in  buffing,  but  it  is  »iiot  necessary  to 
4gn  the  center  sills  as  longitudinal  columns  to 
list  compression  and  as  simple  beams  to  carry 
of  the  load  as  welL  The  combined  stresses 
i  impossible  of  calculation  witli  any  accuracy 
d  oftentimes  much  heavier  members  are  put 
o  the  frame  than  needed,  A  properly  secured 
i  tightly  drawn  truss  rod  or  truss  rods  assists 
iterially  in  carrying  the  load  and  pennits  the 
?  of  a  Ughter  section  for  the  same  strength  or 
3ater  stiffness  and  strc^ngth  for  the  same  see- 
n,  under  a  given  load.  In  England  and  on  the 
ntinent  truss  rods  are  used  on  nearly  all  steel 
derfraine  cars.  If  the  sills  are  formed  in  the 
ipe  of  a  fish-bellied  girder  or  other  section  of 
ifoim  strength,  truss  rods  are  of  little  or  no 
Ine,  but  there  seems  to  be  no  reason  why 
bional  principles  of  truss  design  should  not  be 
jjlied  to  steel  car  frames  as  well  as  roofs  aud 
idges  when  the  members  of  the  frame  are  of 
Lodard  roiled  sections. 

Fig.  160 


■  t  UngtblMtd* 

STEEL  GONDOLA   CAR. 


Figure  160  shows  a  steel  Gondola  Car  with  two 
all  hoppers  designed  and  built  in  1898.*  Its 
bieal  capacity  was  2,038  cubic  feet  heaped— its 

•By    the    Pennsylvania   Railroad. 
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weight  was  33,800  lbs.  and  capacity  100,000  lbs. 
This  was  the  first  steel  car  used  on  the  Pennsyl- 
vania Railroad  with  satisfactory  results.  It  had 
no  side  sills,  the  sides  being  employed  as  trusses 
to  assist  in  carrying  the  load. 

This  is  an .  interesting  car  from  a'  structural 
point  of  view  because  it  was  the  first  steel  car 
built  for  one  of  the  largest  railroad  systems.    It 
weighed  less  than  any  50  ton  car  that  had  been 
built.     As  a  backbone  this  car  has  a  box  girder 
14  ins.  wide  open  at  the  bottom  and  built  of  two 
pressed  steel  channels  with  the  flanges  facing  each 
other.    At  the  center  of  the  car  this  girder  has  a 
depth  of  18  ins.    At  the  hopper  doors  it  begins  to 
taper  in  a  curve  toward  the  bolsters  where  the 
depth  for  a  straight  portion  23  ins.  long  is  10  ins. 
At  the  body  bolsters  the  center  sills  are  inter- 
rupted, the  bolsters  being  continuous  across  the 
car.     The   bolster  is   an  inverted  pressed  steel 
trough,    continuous   across   the   car.     Below  the 
bolster  is  a  large  cross  shaped  bottom  cover  plate 
taking  in  the  bottom  flanges  of  the  bolster  and 
center  sills,  extending  along  the  bolster  to  form 
the  upper  side  bearings  and  reaching  toward  the 
end  of  the  car  to  secure  the  short  draft  sills. 
Toward  the  center  of  the  car  this  cover  plate 
extends  under  the  center  sills  to  a  point  18  inches 
from  the  center  of  the  bolster.    From  the  bolsters 
to  the  ends  of  the  car  the  center  sills  are  con- 
tinued by  short   sections  of  pressed  plate  con- 
struction with  a  sloping  top  to  suit  the  slant  of 
the  floor  at  the  ends  of  the  car.    Within  these  is 
the  draft  gear.    The  sides  of  the  car  are  7  ft.  2V2 
ins.   high  of  Vi   in.   plate,   stiffened  by  pressed 
steel  posts  riveted  to  the  plate,  making  panels  3 
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ft*  6%  JDS,  long.  At  the  top  of  the  sides  and  ends 
the  side  plates  have  an  outward  flange  of  SV^  ins. 
to  serve  as  a  top  chord.  Three  pressed  steel 
struts  of  inverted  K  section  tie  the  side  across  the 
car  at  the  top.  The  floor  rests  directly  on  the 
sills.  The  end  sill  is  a  %  in»  plate  of  pressed 
Bteel,  giving  a  platform  11  ins.  wide  at  each  end 
of  the  ear*     The  illustrations  Figures  161  and 


Rff.  161 


STEEL   CAR. 


162  will  more  fully  show  the  construction  of  this 
car. 

Figure  163  is  a  steel  self  clearing  hopper  of 
100,000  lbs.  capacity  constructed  and  put  in  serv- 
ice* in  1898.  It  is  a  self  clearing  hopper  of 
100,000  lbs.  capacity  and  self  dumping.  Its  dead 
weight  is  36.36  per  cent  of  the  paying  load  as 
compared  with  45.7  per  cent  in  the  wooden  hop- 
]«er  car  which  it  replaced. 

•The  Pennsylvania  Railroad. 
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Another  steel  coal  car*  is  shown  in  illustrations 
igures  164,  165,  166,  which  give  the  general  eon- 
ruction  and  details  clearly  enough  not  to  need 
ly  extensive  explanation, 

ITae  weight  of  this  ear  is  39,1^0  lbs.  and  its 
bical  capacity  1,897  cnbic  ft  heaped.    The  ratio 

dead  to  paying  load  is  therefore  36.4  per  cent. 
le  backbone  is  a  pair  of  fish-bellied  pressed  steel 
annels  17  in,  deep  at  the  center  and  10  in.  deep 

the  ends*  They  are  continuous  through  the 
igth   of  the   car  33   ft.   and   the   bolsters   are 
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eted  to  them.  These  sills  receive  the  draft 
^r  and  are  spread  12%  in.  apart  to  receive 
c^stinghouse  friction  gear.  The  side  sills  are 
atinuous  and  of  the  same  form  and  size  as  the 
titer  sills,  except  that  the  side  sills  are  ^A  in. 
ate,  while  the  center  sills  are  %  in.  thick.  In 
|tli  cases  the  flanges  of  the  channels  are  3]4  in. 
ide.  It  will  be  noted  that  this  construction  does 
>t  utilize  the  sides  of  the  car  as  trusses  in  carry- 
g  the  load  with  the  idea  of  obviating  the 
'cessity  for  heavy  side  sills.  The  end  sills  are 
ough-shaped  pressed  plates. 


♦Pennsylvania  Railroad. 
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A  Thirty  Ton,  Narroiv  Gauge,  Steel  Hopper 
Car*  is  illustrated  iu  Fig.  167.  This  is  an  all  steel 
hopper  car  with  floor  slope  of  45%  designed  to 
handle  copper  ores  and  concentrates.  Track 
/^auge  3';  ear  capacity  60,000  lbs.;  light  weight 
tS^OOO  lbs,;  length  inside  17'  6";  width  inside  6' 
3";  height  from  rail  to  top  of  body  7'  10". 

The  frame  is  a  special  patented  construction 
designed  to  secure  great  strength  and  rigidity 
with  a  minimum  amount  of  material.  As  shown 
by  the  illustration,  all  supei-fluous  sheet  metal  in 
the  body  has  been  eliminated.  The  body  is  sup* 
[mrted  at  the  transoms  by  the  double  inclined 
posts  attached  to  the  side  sills  and  sides  of  the 
box.  Additional  inclined  truss  members  are  used 
to  further  secure  the  sills  to  the  superstructure. 
To  prev^ent  bulging  of  the  lower  portion  of  the 
hoppers,  at  the  level  of  the  sills,  two  horizontal 
lattice  girders  are  used,  extending  from  transom 
to  liaiiouin  and  riveted  to  the  lower  flangea  of  the 
side  sills  and  further  secured  to  the  sides  of  the 
lioppers.  The  body  bolster  is  of  the  built  up 
structural  t>T3e  continuous  across  the  car  from 
side  sill  to  side  sill.  Yi'  plates  are  used  for  the 
sides  and  bottom  of  the  body;  side  sills  are  7" 
channels  9.75  lbs.  per  foot,  with  end  sills  of  the 
same  section.  The  doors  are  operated  by  the 
King  mechanism  which  is  entirely  outside  the 
load  contained  in  the  car  and  opens  both  doors 
by  a  partial  revolution  of  an  operating  shaft 
accessible  from  one  end.  For  this  car  it  is 
claimed  that  when  loaded  with  66,000  lbs.  of 
material  almost  80%  of  the  total  weight  hauled  by 


♦Built  by  the  Middletown  Car  Works. 
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the  loeomotive  is  paying  load,  and  only  20%  is 
dead  weight. 

The  VanderhUt  Steel  Frame  Tank  Car*  is  illus- 
trated in   Figs.   168,  169,  170*     This  car  has   a 

IT 

Fig.  169 
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Fig,  170 


CROSS-SECTION    AM)   ZND  ELEVATION    OF   VANDBBmiLT  TAKK   CAB. 


♦Built  by  the  Middletown  Car  Works. 
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capacity  of  lOfiOO  gallons.  It  is  mounted  on 
100,000-lb.  trucks  marked  with  that  weight 
capacity.  The  tank  is  made  of  Vi-in.  plates  and  is 
7  ft.  4  in.  internal  diameter  and  32  ft.  10  in.  long 
1>etween  centers  of  the  heads.  It  is  built  up  of 
only  three  rings,  each  ring  having  only  one  longi- 
tudinal seam.  All  the  seams  are  double  lap 
riveted.  The  dome  is  of  5-16  in.  plate,  is  18  in. 
high,  5  ft.  4  in.  long  and  3  ft.  4  in.  wide  with  a 
circular  manhole  opening  15  in.  in  diameter.  The 
discharge  valve  in  the  bottom  of  the  tank  is 
operated  by  a  handle  in  the  dome,  which  pulls  up 
and  raises  the  valve  off  its  seat  through  a  reach 
rod  extending  down  through  the  tank.  The 
handle,  spring  and  rod  are  supported  by  a  light 
angle  riveted  across  the  inside  of  the  dome. 

The  underframe  consists  of  two  10-in.,  15  lb. 
channel  center  sills  spaced  15  in.  apart  and  two 
12-in.,  20.5  lb.  channel  side  sills,  spaced  3  ft*  10% 
in.  apart,  tilted  at  the  proper  angle  to  bring  the 
webs  normal  to  the  circumference  of  the  tank  at 
the  point  of  contact.  Hard-wood  slabbing,  2  3/16 
in.  thick,  is  inserted  between  the  top  flange  of  the 
side  sill  channels  and  the  tank,  and  slightly 
thicker  pieces  on  the  top  flanges  of  the  center  sills 
and  over  the  bolster.  The  bolster  is  a  special 
steel  casting  made  in  three  parts  and  shaped  to 
fit  in  around  all  four  longitudinal  sills.  The 
three  pieces  are  tied  together  with  a  top  plate,  % 
in.  X  12  X  27  in.,  and  by  the  body  center 
plate  which  is  a  separate  casting.  An  /-beam  sec- 
tion is  preserved  in  all  the  bolster  castings  with 
webs  and  flanges  %  in.  thick.  The  side  l]HBarings 
are  cast  on  the  two  outside  pieces. 

A  %-in.  plate  cut  approximately  to  the  shape  of 
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li  segrncnt  of  a  circle  forms  the  end  sill  and  it  is 
attacbed  to  the  longitudinal  sills  with  heavy 
angles.  Bearing  against  the  back  side  of  this  plate 
md  in  between  the  center  sills  is  riveted  a  heav^'' 
casting  which  serves  as  a  striking  block  for  the 
KJBpler  horn.  The  carry  iron  is  an  angle  bolted 
:o  two  higa  projecting  from  the  bottom  of  this 
.^asting.  The  tank  head-block  is  a  piece  of  hard- 
Kvood  5  in.  X  10%  in.  X  21  in-  cut  ont  to  fit  the  curve 
jf  the  tank  head-  It  rests  directly  on  the  center 
sills  and  is  backed  up  with  a  ribbed  easting  which 
is  riveted  to  the  top  flange  of  the  center  sills  and 
3omes  out  against  the  end  sill  plate. 

The  tank  is  held  down  on  the  frame  with  four 
lank  bands  3  in-  x  Y2  in. ;  one  over  each  bolster  and 
two  near  the  center,  on  each  side  of  the  dome, 
Those  at  the  bolsters  are  attached  by  turnbuckles 
to  12  in.  X  %'in,  straps  riveted  to  the  side  castings 
if  the  bolster  with  four  %  in--rivets.  In  the  cen- 
ter,  the  straps  pass  under  all  four  sills,  being 
riveted  to  each,  and  fasten  to  the  tank  bands  wdtli 
turn  buckles  on  each  side.  The  sills  are  braced 
apart  at  these  points  by  angle  spreaders. 

In  the  bottom  of  the  tank  are  four  steam  pipes 
arranged  with  the  necessary  connections  outside 
the  tank  at  each  end,  to  attach  to  a  steam  line  at 
mloading  points  to  accelerate  the  discharge  of 
hick  oils  in  cold  weather. 

The  Adaptation  of  Steel  in  the  Construction  of 
Box  Cars  is  shown  by  illustrations  Figures  171, 
t72,  173,  174.  The  same  general  construction  is 
ised  for 

Refrigerator  Cars  as  shown  in  illustrations  Fig- 
ires  175  and  176. 

The  box  and  refrigerator  cars  have  as  a  back- 
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bone  two  pressed  steel  center  sills.  These  have  4 
in.  flanges  and  are  17  in.  deep  at  the  center  of  the 
car  for  a  length  of  10  ft.  At  the  ends,  the  sills 
taper  to  a  depth  of  10  in.  The  side  sills  are  20  in. 
deep  at  the  center.     The  neutral  axis  of  the  center 

Fig.  173 


PART    CROSS-SECTION    AND    PART    END    ELEVATION. 


sills  is  raised  by  using  a  cover  plate  33  ft.  6  in. 
long  extending  almost  the  full  length  of  the  ear 
and  by  the  use  of  4  x  4  x  i/^  in.  flange  angles 
riveted  to  the  lower  part  of  the  webs  of  the  center 
sills.    These  angles   virtually  change  the  center 
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Uls  into  built-up  /-beams.  With  center  sills  ex- 
^nding  the  full  length  of  the  ear  the  bolsters  are 
iBcessarily  cut     They  take  the  form  of  pressed 


tm/fl.j.  M« 


:,SJ.r r- 


rough  diaphragms  with  an  18  in.  top  cover  plate 
xtending  across  the  car.    This  puts  the  bolsters 
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into  the  shape  of  bos  girders.  The  transverse 
floor  supports  are  pressed  steel  channels  extend- 
ing between  the  center  and  side  sUls,  with  short 
pieces    between    the    center  sills    the    portions 


CKOSS-SECTION    OF    REFRIGERATOR    CAR    THROUGH    THE    ICE    BOX. 


l^etween  tlie  center  sills  are  10  in.  deep  and  those 
between  the  center  and  side  sills  are  7  in.  deep. 
Upon  tlie  latter,  the  3-in.  wooden  floor  stringers 
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leh  simple  type  that  it  may  not  only  be  built  in 
iiy  ordinary  railroad  sliop,  but  may  be  repaired 

ith  equal  facility. 

The  four  longitudinal  sills  are  lil-in.  elmnnels, 
le  center  sills  being  trussed  with  1%-in,  rods 
et^een  the  bolsters. 

The  body  bolsters  are  of  12  x  y^^in'  plates  with 

X  1  ^-in.  braces  far  the  side  bearings.  Unique 
ttaciiments  of  the  body  bolsters  to  tlie  center  silU 
ud  the  truss  rods  to  the  body  bolsters  are  shown* 
^wo  truss  rods  are  used  located  near  the  center 
ills,  where  they  will  not  interfere  witli  the  cuiy- 
}g  of  the  trucks  or  cause  inconvenience  with  the 
ide  clearances  of  the  ear. 

The  gussets  at  the  ends  of  the  sills,  are 
^laged  up  to  form  shoulders  for  the  subsills,  to 
^cure  the  end  frame  from  being  }5Ushed  out  by  the 
oad.  The  end  sill  is  a  ^/4-in.  plate  bent  into  Z  bar 
ftniu  and  is  not  secui-ed  in  any  way  to  the  under- 
iaiiit  except  by  means  ui"  the  sill  cuimectiun  angles 
M  the  bottom  corner  gussets.  It  may  therefore 
>e  easily  removed  for  repairs  without  taking  down 
lie  wooden  structure.  Though  not  shown  in  the 
irawing,  the  car  is  constructed  with  a  small  space 
f  perhaps  Vo  in.  between  the  inside  face  of  the 
nd  sill  and  the  outside  face  of  the  end  sheathing 
0  allow  rainwater  to  drip  through  to  the  trucks. 
>eeause  of  the  compressive  stress  in  the  center 
ills,  due  to  the  tension  in  the  truss  rods,  the  center 
ills  are  latticed  together  on  top.  The  drawing 
Iso  shows  side  sill  brackets  made  of  Z  bars  to 
upport  the  side  nailing  strips.  One  of  these  is 
•laced  under  each  post  and  the  brackets  take  the 
uts  for  the  side  frame  truss  rods.  This  form  of 
•racket  secures  the  nailing  strips  from  side  motion 
ndependent  of  the  bolt  connections. 


4 


366 


CARS. 


STEEL  /J^'   THi:  FRAMING  OF  CARS. 

i^b  simple  type  that  it  may  not  oBly  be  built  in 
17  ordinary  railroad  sliopj  but  may  be  repaired 
ith  equal  facility. 

The  four  longitudinal  sills  are  12-in,  channels, 
\%  center  sills  being  trussed  with  1%-in,  rods 
'tween  the  bolsters. 

The  body  bolsters  are  of  12  x  Mr^^^  plates  with 
X  i/o-in,  braces  for  the  side  bearings.  Unique 
taciimeiits  of  the  body  bolsters  to  the  center  sills 
id  the  truss  rods  to  the  body  bolsters  are  shown, 
wo  truss  rods  are  used  located  near  the  center 
Us,  where  they  will  not  interfere  with  the  cur\^- 
g  of  the  trucks  or  cause  inconvenience  with  the 
de  clearances  of  the  car. 

The  gussets  at  the  ends  of  the  sills,  are 
uiged  up  to  form  shoulders  for  the  subsills,  to 
'Ci3re  the  end  frame  from  being  pushed  out  by  the 
ad.  The  end  sill  is  a  ^4-iu,  plate  bent  into  Z  bar 
^nn,  and  is  not  secured  in  any  way  to  the  under- 
'aiiie  except  by  means  of  the  sill  connection  angles 
id  the  bottom  corner  gussets.  It  may  therefore 
'  easily  removed  for  repairs  without  taking  down 
10  wooden  structure.  Though  not  shown  in  the 
rawing,  the  car  is  constructed  with  a  small  space 
'  perhaps  14  in.  between  the  inside  face  of  the 
id  sill  and  the  outside  face  of  the  end  sheathing 
>  allow  rainwater  to  drip  through  to  the  trucks, 
eeause  of  the  compressive  stress  in  the  center 
lis,  due  to  the  tension  in  the  truss  rods,  the  center 
lis  are  latticed  together  on  top.  The  drawing 
so  shows  side  sill  brackets  made  of  Z  bars  to 
ipport  the  side  nailing  strips.  One  of  these  is 
aced  under  each  post  and  the  brackets  take  the 
its  for  the  sideframe  truss  rods.  This  form  of 
aeket  secures  the  nailing  strips  from  side  motion 
dependent  of  the  bolt  connections. 
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In  all  the  illustrations  of  cars  shown  the  super- 
structure has  been  entirely  of  wood.  Steel  is 
gradually  being  used  however  for  these  details. 
For  posts,  braces,  plates,  etc.,  the  plain  rolled 
shapes  are  generally  used  but  for  the  more  irregu- 
lar members  pressed  steel  shapes  are  adopted.  An 
example  of  pressed  steel  carlines  is  given  in  Figure 
179  which  shows  the  ^^  Cleveland  Pressed  Steel 
Carline'^    (patented).     Side   stakes   for   gondola 


TOP  PLAN 
CLEVELAND  PRESSED  STEEL  CAKLINE. 


cars,  stake  pockets,  corner  bands  for  both  gondola 
and  box  cars  etc.  are  also  examples  of  details  for 
which  steel  in  the  pressed  shapes  is  being  gener- 
ally used. 

For  the  steel  carline  the  following  claims  are 
made:  greater  strength  and  rigidity  of  roof  con- 
struction ;  reduction  in  number  of  carlines  re- 
quired (50  per  cent  being  claimed);  saving  in 
dead  weight;  increased  cubic  capacity  of  car  with- 
out change  of  outside  dimensions  as  the  height  at 
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the  eaves  may  be  2  to  4  inches  less  with  the  same 
inside  dimensions;  strengthening  of  side  plates  on 
account  of  the  less  cutting  required;  economy  in 
repairs  as  the  metal  car  line  is  said  to  be  inde- 
structible and  finally  adaptability  to  any  style  of 
car  roof. 


r 


CHAPTER  X. 

STENCILIJsG    CAKS. 

In  the  early  days  of  railroading  the  carrier  was 
content  simply  to  transport  the  freight  over  his 
own  line,  and,  if  it  was  to  be  delivered  to  a  con- 
nection, to  unload  it  at  his  own  terminus  and  let 
the  connection  take  it.  But  in  these  days  a  ship- 
ment of  freight  may,  for  instance,  be  loaded  at 
New  York  and  unloaded  at  San  Francisco  with- 
out ever  leaving  the  car  in  which  it  was  first 
placed.  Consequently  such  a  car  will  traverse  the 
lines  of  many  companies  in  carrying  its  load 
from  point  of  origin  to  destination.  It  follows 
that  the  freight  cars  of  the  different  railroad 
companies  of  the  country  are  scattered  in  what 
would  seem  to  be  the  wildest  confusion  all  over 
the  country. 

It  is  apparent  that  under  such  circumstances  it 
is  of  great  moment  that  the  carrier  who  takes 
a  car  from  another  road  should  be  able  to  tell 
at   a   glance  its   salient  mechanical   features  so 
that  he  may  know  how  to  handle  it  and  how 
most  quickly  and  eflSciently  to  inspect  it  as  to 
its  condition.     Accordingly  every  freight  car  is 
marked   in   various   ways   by   letters   or  figures 
painted  by  means   of   stencil   plates  (hence  tiie 
term  ^* Stenciling"),  which  indicate  the  style  or 
dimensions  of  certain  of  its  parts  such  as  the 
length  and  width,  the  style  of  coupler,  draw  bar 
attachments  and  brake  beam ;  the  size  of  journal 
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nd  axle ;  the  kind  of  air  brake  with  Tsrhich  it  is 
quipped ;  and  so  on. 

As  this  is  a  matter  of  concern  to  all  companies 
like  and  its  efficacy  depends  upon  uniformity 
i  practice  by  railroads  generally  the  Master 
'ar  Builders'  Association  has  adopted  as  Stan- 
lard  the  following  rules  on  the  subject: 

*'Ttjat  on  all  box  cars  standing  more  than  twelve  (13J 
set  from  top  of  rail  to  eaves,  the  width  at  eaves  be  sten- 
iM  JE  34 neb  letters  on  side  of  car,  as  near  the  bottom  as 
convenient, 

"That  all  box,  stock  and  other  roofed  cars  have  the 
umber  and  initials  stenciled  in  3-incb  letters  on  outer  face 
f  outer  floor  timber  between  cross-tie  timbers,  except  where 
ars  are  ceiled  over  underneath,  in  wliich  case  the  stenciling 
hall  be  put  on  Inside  face  of  each  crosg-tie  timber  tn  center. 

"That  all  classes  of  cars  have  style  of  coupler  and  rear 
ttachments,  and  style  of  brake  beams  stenciled  in  not  less 
tian  IV^  Inch  letters  near  one  end  of  car  on  each  side,  or 
n  etch  end  of  car  directly  above  the  buffer  blocks  where 
esign  of  car  permits  It. 

'That  where  the  construction  of  the  truck  perm  its,  trucks 
ball  be  stenciled  on  each  side,  giving:  the  size  of  journal, 
Qd  the  letters  'M.  C-  B,',  if  the  axle  is  M.  a  B.  standard 
xle.  If  the  axle  Is  not  M.  C.  B.  standard,  use  dimensions 
"om  center  to  center  of  journal  in  place  of  M.  C.  B.  This 
penciling  to  be  in  1'4-inch  letters,  and  to  be  put  on  end  or 
ide  of  bolster  in  Diamond  trucks,  and  on  side-truck  frame 
I  center  on  pedestal  type  of  trucks. 

"That  on  all  cars  equipped  with  air  brakes,  the  words 
Ur  Brake,'  in  letters  not  less  than  3  inches  high,  be  sten- 
led  on  the  sides  or  ends  of  the  cars,  and  that  the  make 
'  air-brake  equipment  be  stenciled  (in  smaller  letters  if 
?sired)  over  or  just  preceding  these  words,  to  enable 
spe^tors  to  detect  repairs  made  with  wrong  material, 
itials  of  the  road  should  also  appear  in  letters  not  less 
an  2  inches  high  on  one  side  of  bolster  or  transom  of 
eh  truck. 

"All    freight    equipment    cars    used    in    interchange    shall 

stenciled  with  a  letter  'B'  on  the  end  of  car  upon  which 
»  brake  shaft  is  located  and  with  the  letter  *A*  on  the 
p>osite  end.  On  cars  having  brake  shafts  on  both  ends, 
>  end  toward  which  the  brake  cylinder  push  rod  travels 
>uld  be  stenciled  *B',  and  the  opposite  end  'A'.  The  stencil- 
;  shall  be  in  plain,  black  letters,  not  less  than  1%  inches 
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high,  enclosed  in  a  circle  not  less  than  2%  inches  in  diam- 
eter, as  shown  in  Figures  180  and  181. 

"The  location  of  the  lettering  to  be  as  near  the  center 
line  of  end  of  car  as  convenient,  and  where  possible  be  not 
less  than  ten  inches,  nor  more  than  fourteen  inches,   above 


Fig.  180  Fig.  181 
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the  buffer  block,  on  box,  stock  and  other  classes  of  caia 
having  stationary  ends,  and  to  be  located  on  the  end  sill 
near  the  buffer  block;  or  on  the  face  of  the  buffer  block,  near 
the  top,  on  other  classes  of  cars.    See  Figures  182, 183  and  184.*' 
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The  Association  of  American  Railway  Aceount- 
jng  Officers  has  adopted  the  foliowmg  rules  on 
the  subject  of  stenciling  the  weights  on  freight 
cars,  and  its  recommendations  are  followed  out 
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by  the  railway  companies  as  an  almost  universal 
practice. 

*'l.    The  correct  light  weighing  and  stenciling  of  freight 
cars    Is    a   matter   of   Tery   great    Importance,    and    it    would 
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pay  the  railroads  of  this  country  to  go  to  considerable 
expense  to  have  it  done  periodically  and  systematically  by 
competent  men. 

"2.     Freight  cars,  both  home  and  foreign,  irrespective  of 
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where  they  may  be  found,  should  be  weighed  and  stenciled 
once  a  year.  Any  car  without  stenciling  shoulch  be  imme- 
diately weighed  and  stenciled. 

"3.  New  cars  should  be  weighed  and  stenciled  with  the 
actual  weight  immediately  before  being  put  Into  service,  and 
again  when  the  stenciling  is  more  than  six  months  old. 

"4.  Cars  which  have  received  general  repairs  should 
be  weighed  and  stenciled,  with  the  actual  weight,  immediately 
before  being  put  back  into  service. 

*'5.  A  reasonable  and  uniform  charge  should  be  made  on 
the  owning  road  for  the  weighing  and  s.enciling  of  foreign 
cars.'* 

In  marking  cars  to  show  their  ownership  and 
to  distinguish  the  individual  car  it  is  fast  be- 
coming a  standard  practice  to  put  the  initials  or 
name  of  the  owner  on  the  left  hand  quarter  of 
the  side  and  the  number  on  the  right  hand  quar- 
ter. Where  a  distinctive  monogram  is  used  it 
is  shown  with  the  number.  This  is  illustrated, 
together  with  other  standards  already  mentioned, 
in  Figure  185  which  shows  the  lettering  of  box 
cars  as  used  by  a  well  known  railway.  Figures 
186,  187,  188  and  189  show  the  variations  of  the 
stenciling  to  suit  a  gondola,  a  flat,  a  stock  and  an 
ore  car. 

Where  a  railroad  company  has  the  same  initials 
as  another  railroad  company  the  practice  is  to 
stencil  the  name  in  full  on  some  part  of  the  car 
where  it  may  be  readily  seen. 

The  following  practice  as  shown  in  Figure  190 
is  recommended  for  stenciling  Fast  Freight  Line 
Cars. 

1.  The  half  of  sides  of  car  on  which  the  doors  do  not 
slide,  to  show  the  name  of  the  "Fast  Freight  Line/'  spelled 
out  in  full,  and  the  car  number,  in  the  Fast  Freight  Ldne 
series,  immediately  below  it.  In  the  same  panel  and  within 
two  feet  of  the  sill  shall  appear,  in  letters  not  over  four 
inches  high,  the  name  of  the  railroad  company  owning  or 
contributing  the  car,  and  between  the  same  and  the  sill 
shall   appear   the   light   weight  of  the  car.   with   such   other 
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INSPMCTORS.  %A 

14.  vm^Ti  a  company  is  obliged  to  make  Improper  repEirs, 
wbat^  must  it  do  to  call  attention  to  sucli  repairs? 

15.  What   does  the  term  unfair  usage  mean? 

16.  What  are  the   rules  regarding  splicing  sills? 

17.  What  IS  the  purpose  of  the  repair  card? 
IS.     How  do  these  rnlea  apply  to  switching  roads? 

19.  Are  switching  roads  allowed  to  reader  bills  against 
owners  direct  for  repairs  of  any  other  defects  than  those 
named  la  Section  23  of  Rule  5? 

The  following  rules  as  outlined  by  tlie  Master 
Car  Builders'  Associatiou  should  be  observed  in 
the  cleaning  of  air  brakes: 

INSPECTION    AT^t>   CLEANING   OF   TEIPLB   VALVES. 

The  triple  valve  should  he  removed  froin  the  car  for 
clean ing^  in  the  shop,  and  should  he  replaced  by  a  triple 
valve  in  good  condition.  It  should  he  dismantled,  and  all 
the  im^rnal  parts,  except  thoBe  with  rubber  seats  and  gas- 
kets, immersed  in  kerosene  oil  to  soften  the  accumulated 
oil  and  gum.  No  hard  metal  should  be  ased  to  remove  gum 
or  dirt,  or  to  loosen  the  piston  packing  ring  in  its  groove, 
SLB  the  almost  inevitable  result  will  he  damage  to  some 
vital  part  of  the  triple.  Particular  pains  should  he  taken 
in  cleaning  the  feed  groove  not  to  enlarge  it.  Ra^s,  or 
better  still,  chamo^B  skins,  should  he  uaed  rather  than 
waste,  as  the  latter  invariably  leaves  lint  on  the  parts  on 
which  it  is  used.  Great  care  must  be  used  in  removing  the 
emergency  valve  seat,  as  this  is  frequently  found  bruised 
and  distorted  in  triples  which  have  been  cleaned.  The 
working  parts  should  be  carefully  examined  to  know  that 
they  are  in  good  order.  Particular  attention  should  be 
given  the  triple  piston  packing  ring.  It  should  have  a 
neat  fit  in  its  groove  in  the  piston,  and  also  in  the  triple 
piston  bushing.  The  fit  of  the  packing  ring  in  its  groove 
and  bushing  and  the  condition  of  the  bushing  should  be 
such  as  to  pass  the  prescribed  tests.  The  graduating  stem 
should  work  freely  in  its  nut,  and  the  graduating  spring 
be  of  standard  dimensions  and  free  from  corrosion.  The 
slide  valve,  triple  piston  packing  ring  and  bushing  should 
be  lubricated  with  a  few  drops  of  light-bodied,  high-grade 
mineral  lubricating  oil,  such  as  dynamo  oil;  but  the  emer- 
gency piston,  valve  and  check  should  not  be  oiled. 

Should  the  triple  piston  packing  ring  need  to  be  renewed, 
or  the  bushing  require  truing,  we  strongly  recommend  that 
such  work  be  done  by  the  manufacturers.  We  are  thoroughly 
convin«^^d    that    the  average   workman  can   not,   or,  at   least, 
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does  not  do  work  of  this  kind  satisfactorily,  and  that  by 
far  the  largest  proportion  of  the  attempts  to  economize  in 
this  way  results  in  inefficient  air  brakes  and  slid»  flat 
wheels.  It  also  permits  a  departure  from  the  maintenance 
of  standards  in  the  several  parts,  which  can  not  but  result 
in   demoralization   in   repairs. 

Usually,  sufficient  attention  is  not  paid  to  the  condition 
of  the  emergency  parts  of  the  triple,  as  shown  by  their 
condition.  The  emergency  valve  seat  is  founds  damaged, 
the  stem  bent,  the  rubber  seat  imperfect  and  the  check  valve 
not  properly  fitting  in  a  number  of  cases.  These  facts 
account  for  a  large  number  of  slid,  flat  wheels. 

The  cylinder  cap  gasket  and  check  valve  case  gasket 
should  be  carefully  examined  and  cleaned  by  using  a  clotb. 
They  should  not  be  scraped  with  a  metal  tool.  Judging 
by  an  examination  of  a  number  of  triples,  these  gaskets 
should  be  renewed  more  frequently  than  they  are. 

Before  assembling  the  parts  after  cleaning,  the  casings 
and  body  of  the  triple  should  be  thoroughly  cleaned  out 
with  a  blast  of  compressed  air.  In  taking  down  and  replac- 
ing the  emergency  parts  of  the  triple,  the  greatest  care 
should  be  exercised  not  to  injure  any  of  them.  More  dam- 
age is  done  by  careless  workmen  in  taking  down  these  parts 
than  is  done  in  replacing  them. 

When  replacing  the  triple  valve  on  the  auxiliary  ^ese^ 
voir,  the  gasket  should  be  fitted  to  the  triple  instead  of  the 
reservoir.  Home  made  gaskets  should  be  avoided,  and 
standard  gaskets  of  the  manufacturer  be  used.  Reports 
have  been  made  where  triple  pistons  have  been  found  bent, 
due  to  the  use  of  gaskets  of  irregular  thickness,  and  trouble 
has  been  experienced  in  using  gaskets  which  are  too  thick 
or  too  thin. 

CLEANING   AND   INSPECTION   OF  THE  BBAKE   CYLINDER. 

The  brake  cylinder  need  not  be  removed  from  the  car 
for  cleaning.  First  secure  the  piston  rod  firmly  to  the  cyl- 
inder head,  then,  after  removing  the  cylinder  head,  piston 
rod,  piston  head  and  release  spring,  scrape  off  all  deposits 
of  gum  and  dirt  with  a  narrow  putty  knife  or  its  equiva- 
lent, and  have  the  removed  parts  wiped  with  waste  satur- 
ated with  kerosene  or  other  light  oil.  The  packing  leather 
should  never  be  permitted  to  soak  in  kerosene  oil,  as  the 
penetrating  qualities  of  kerosene  reach  into  the  pores  of 
the  leather,  and  force  out  the  life-giving  qualities  of  the 
special  oil  in  which  the  leather  is  treated  by  the  manu- 
facturer. Particular  attention  should  be  paid  to  cleaning 
the  leakage  groove  and  the  brake  cylinder  tube.  The 
packing  leather  and  expander  ring  should  receive  their  share 
of  proper  inspection  and  cleaning.    The  expander  ring  should 
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* 
l)e  of  a  circumference  whitli  shall  fit  the  bore  of  the  hralce 
cylinder  when  the  ring  Is  removed  from  its  place  between 
the  follower  and  packing  leather  and  entered  in  the  cylinder. 
In  all  caacB  the  follower  nnts  should  be  drawn  up  anngny 
hefore  replacing  the  piston,  and  the  inside  of  the  cylinder 
and  the  packing  leather  evenly  coated  with  a  suitable  grease 
or  vaseline.  A  goodly  quantity  of  grease  should  be  placed 
on  the  expander  ring  and  the  adjacent  side  of  the  packing 
leather,  thus  permitting  the  pressure  to  force  the  grease  Into 
the  leather  and  giving  it  greater  life. 

No  ©harp  tool  should  be  used  In  getting  the  packing 
leather  into  the  cylinder.  After  the  piston  is  in  place  and 
before  the  cylinder  head  I3  fastened  on,  the  piston  rod 
should  be  slightly  rotated  in  all  directions  about  three 
inches  from  the  center  line  o^  the  cylinder,  in  order  to  be 
certain  that  the  expanding  ring  is  not  out  of  place.  The  old 
stencil  marks  should  be  removed.  The  auxiliary  reservoir 
should  he  stenciled  on  both  sides,  with  the  date  and  place 
of  cleaning,  using  white  lead  for  the  purpose;  and  if  the 
car  belongs  to  a  foreign  road,  a  repair  card  should  be 
attached,  as  provided  by  the  rules.  The  bolt^  or  nuta  hold* 
ing  the  cylinder  and  reservoir  to  the  car  should  be  tightened. 

TESTING    TEIPLES, 

After  cleaning  and  repairing,  it  is  essential  that  triples 
be  tested  and  come  within  required  limits,  if  a  reasonable 
efficiency  of  the  air  brakes  is  to  be  maintained. 

Test  No.  1. — The  tightness  of  the  slide  valve,  the  emer- 
gency and  check  valves  and  all  joints  should  be  determined 
by   painting  with   soap  suds. 

Test  No..  2. — Maintaining  a  pressure  of  ninety  pounds  in 
the  train  pipe,  the  auxiliary  reservoir  should  reach  seventy 
pounds  in  not  less  than  forty-five  seconds  or  more  than  sixty 
seconds,  as  provided  for  in  Test  No.  9  of  the  M.  C.  B.  Air- 
brake Tests  Code. 

Test  No.  3. — To  test  repaired  triples  for  release,  charge 
the  auxiliary  to  seventy  pounds  pressure  and  make  a  full 
service  reduction  of  twenty  pounds,  or  until  the  auxiliary 
and  cylinder  pressure  are  equal.  Place  the  special  cutout 
cock  in  such  position  that  pressure  must  pass  through  the 
3/64-inch  port,  and  turn  main  reservoir  pressure  of  ninety 
pounds  into  the  train  pipe.  If  the  triple  does  not  release 
under  these  conditions,  it  should  be  condemned. 

Test  No.  4. — The  triple  piston  packing  ring  should  be 
tested  for  leakage  by  blocking  the  piston  in  the  graduating 
position,  preferably  by  use  of  the  device  shown  at  "A"  in 
the  accompanying  diagram  (Figure  191),  maintaining  the  drain 
pipe  pressure  at  seventy  pounds.    Under  these  conditions  the 
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does  not  do  work  of  this  kind  satisfactorily,  and  that  by 
far  the  largest  proportion  of  the  attempts  to  economize  in 
this  way  results  in  inefficient  air  brakes  and  slid»  flat 
wheels.  It  also  permits  a  departure  from  the  maintenance 
of  standards  in  the  several  parts,  which  can  not  but  result 
in   demoralization   in   repairs. 

Usually,  sufficient  attention  is  not  paid  to  the  condition 
of  the  emergency  parts  of  the  triple,  as  shown  by  their 
condition.  The  emergency  valve  seat  is  founds  damaged, 
the  stem  bent,  the  rubber  seat  imperfect  and  the  check  valve 
not  properly  fitting  in  a  number  of  cases.  These  facts 
account  for  a  large  number  of  slid,  flat  wheels. 

The  cylinder  cap  gasket  and  check  valve  case  gasket 
should  be  carefully  examined  and  cleaned  by  using  a  cloth. 
They  should  not  be  scraped  with  a  metal  tool.  Judging 
by  an  examination  of  a  number  of  triples,  these  gaskets 
should  be  renewed  more  frequently  than  they  are. 

Before  assembling  the  parts  after  cleaning,  the  casings 
and  body  of  the  triple  should  be  thoroughly  cleaned  out 
with  a  blast  of  compressed  air.  In  taking  down  and  replac- 
ing the  emergency  parts  of  the  triple,  the  greatest  care 
should  be  exercised  not  to  injure  any  of  them.  More  dam- 
age is  done  by  careless  workmen  in  taking  down  these  parts 
than  is  done  in  replacing  them. 

When  replacing  the  triple  valve  on  the  auxiliary  reser- 
voir, the  gasket  should  be  fitted  to  the  triple  instead  of  the 
reservoir.  Home  made  gaskets  should  be  avoided,  and 
standard  gaskets  of  the  manufacturer  be  used.  Reports 
have  been  made  where  triple  pistons  have  been  found  bent, 
due  to  the  use  of  gaskets  of  irregular  thickness,  and  troubl^ 
has  been  experienced  in  using  gaskets  which  are  too  tbic*^ 
or  too  thin. 

CLEANING   AND   INSPECTION   OF  THE  BBAKE   CYLINDER. 

The  brake  cylinder  need  not  be  removed  from  the  ca?" 
for  cleaning.  First  secure  the  piston  rod  firmly  to  the  cy*I 
inder  head,  then,  after  removing  the  cylinder  head,  Plst^^ 
rod,  piston  head  and  release  spring,  scrape  off  all  depos^^^ 
of  gum  and  dirt  with  a  narrow  putty  knife  or  its  equi'^^' 
lent,  and  have  the  removed  parts  wiped  with  waste  sat***^ 
ated  with  kerosene  or  other  light  oil.  The  packing  lea*^^^ 
should  never  be  permitted  to  soak  in  kerosene  oil,  as  *^. 
penetrating  qualities  of  kerosene  reach  into  the  pores  ^^ 
the  leather,  and  force  out  the  life-giving  qualities  of  *^ 
special  oil  in  which  the  leather  is  treated  by  the  ma^ 
facturer.  Particular  attention  should  be  paid  to  cleani^ 
the  leakage  groove  and  the  brake  cylinder  tube.  ^^ 
packing  leather  and  expander  ring  should  receive  their  sb^? 
of  proper  inspection  and  cleaning.    The  expander  ring  sho*^'^ 
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3r  and  packing  leather  and  entered  in  the  cylltider. 
es  the  follower  nuts  should  be  drawn  up  gnugly 
lacing  the  piston,  and  the  inside  of  the  cylinder 
Lcklng  leather  evenly  coated  with  a  suitable  grease 
B.  A  goodly  quantity  of  grease  should  be  placed 
pander  ring  and  the  adjacent  side  of  the  packing 
us  permitting  the  pressure  to  force  the  grease  into 
7  and  giving  it  greater  life. 

rp  tool  should  be  used  in  getting  the  packing 
;o  the  cylinder.  After  the  piston  is  in  place  and 
!  cylinder  head  is  fastened  on,  the  piston  rod 
slightly  rotated  in  all  dirrctions  about  three 
m  the  center  line  of  the  cylinder.  In  order  to  be 
It  the  expanding  ring  la  not  out  of  place.  The  old 
j-fes  should  be  removed.  The  auxiliary  reservoir 
stenciled  on  both  sides,  with  the  date  and  place 
g.  using  white  lead  for  the  purijose:  and  if  the 
jB  to  a  foreign  road,  a  repair  card  ahould  be 
IS  provided  by  the  rules.  The  bolts  or  nuts  hold- 
Under  and  reservoir  to  the  car  should  be  tightened. 

TESTJrs^a    TRIPI^S. 

■leaning  and   repairing,  it  is  essential   that  triples 
and    come   within   rertulred   limits,   if  a   reasonable 
)f  the  air  brakes  is  to  be  maintained. 
0.   1. — The  tightness  of  the  slide  valve,  the  emer- 

check  valves  and  all  joints  should  be  determined 
g  with   soap  suds. 

0..  2. — Maintaining  a  pressure  of  ninety  pounds  in 
pipe,  the  auxiliary  reservoir  should  reach  seventy 
not  less  than  forty-five  seconds  or  more  than  sixty 
3  provided  for  in  Test  No.  9  of  the  M.  C.  B.  Air- 
is  Code. 

o.  3. — To  test  repaired  triples  for  release,  charge 
ary  to  seventy  pounds  pressure  and  make  a  full 
auction  of  twenty  pounds,  or  until  the  auxiliary 
ier  pressure  are  equal.  Place  the  special  cutout 
ich  position  that  pressure  must  pass  through  the 
port,  and  turn  main  reservoir  pressure  of  ninety 
to  the  train  pipe.  If  the  triple  does  not  release 
56  conditions,  it  should  be  condemned, 
o.    4. — Th'5    triple    piston    packing    ring    should    be 

leakage  by  blocking  the  piston  in  the  graduating 
)referably  by  use  of  the  device  shown  at  "A"  in 
)anying  diagram  (Figure  191),  maintaining  the  drain 
are  at  seventy  pounds.     Under  these  conditions  the 
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does  not  do  work  of  this  kind  satisfactorily,  and  that  by 
far  the  largest  proportion  of  the  attempts  to  economize  in 
this  way  results  in  inefficient  air  brakes  and  slid,  flat 
wheels.  It  also  permits  a  departure  from  the  maintenance 
of  standards  in  the  several  parts,  which  can  not  but  result 
in   demoralization   in   repairs. 

Usually,  sufficient  attention  is  not  paid  to  the  condition 
of  the  emergency  parts  of  the  triple,  as  shown  by  their 
condition.  The  emergency  valve  seat  is  founds  damaged, 
the  stem  bent,  the  rubber  seat  imperfect  and  the  check  valve 
not  properly  fitting  in  a  number  of  cases.  These  facts 
account  for  a  large  number  of  slid,  flat  wheels. 

The  cylinder  cap  gasket  and  check  valve  case  gasket 
should  be  carefully  examined  and  cleaned  by  using  a  cloth. 
They  should  not  be  scraped  with  a  metal  tool.  Judging 
by  an  examination  of  a  number  of  triples,  these  gaskets 
should  be  renewed  more  frequently  than  they  are.  1 

Before  assembling  the  parts  after  cleaning,  the  casings 
and  body  of  the  triple  should  be  thoroughly  cleaned  oat 
with  a  blast  of  compressed  air.  In  taking  down  and  replac- 
ing the  emergency  parts  of  the  triple,  the  greatest  care 
should  be  exercised  not  to  injure  any  of  them.  More  dana* 
age  is  done  by  careless  workmen  in  taking  down  these  parts 
than  is  done  in  replacing  them. 

When  replacing  the  triple  valve  on  the  auxiliary  rese^' 
voir,  the  gasket  should  be  fitted  to  the  triple  instead  of  tt^^ 
reservoir.  Home  made  gaskets  should  be  avoided,  *2^ 
standard  gaskets  of  the  manufacturer  be  used.  Repor*^ 
have  been  made  where  triple  pistons  have  been  found  bet*^* 
due  to  the  use  of  gaskets  of  irregular  thickness,  and  troul>*^ 
has  been  experienced  in  using  gaskets  which  are  too  tlii<^** 
or  too  thin. 

CLEANING   AND   INSPECTION   OF  THE  BBAKE   CYLINDER. 

The  brake  cylinder  need  not  be  removed  from  the  c*.^ 
for  cleaning.  First  secure  the  piston  rod  firmly  to  the  ^^zl 
inder  head,  then,  after  removing  the  cylinder  head,  Pl^t^^ 
rod,  piston  head  and  release  spring,  scrape  off  all  depoS^*^ 
of  gum  and  dirt  with  a  narrow  putty  knife  or  its  equi^^[ 
lent,  and  have  the  removed  parts  wiped  with  waste  sati*^' 
ated  with  kerosene  or  other  light  oil.  The  packing  lea*^^^ 
should  never  be  permitted  to  soak  in  kerosene  oil,  as  ^^  f 
penetrating  qualities  of  kerosene  reach  into  the  pores  ^^ 
the  leather,  and  force  out  the  life-giving  qualities  of  ^^\. 
special  oil  in  which  the  leather  is  treated  by  the  ma^^ 
facturer.  Particular  attention  should  be  paid  to  cleanly* 
the  leakage  groove  and  the  brake  cylinder  tube.  *^^« 
packing  leather  and  expander  ring  should  receive  their  sb^^^ 
of  proper  inspection  and  cleaning.    The  expander  ring  sho^* 
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cumference  which  shall  fit  the  hore  of  the  brake 
aen  the  ring  Is  removed  from  its  place  between 
r  and  packing  leather  and  entered  in  the  cylinder, 
s  the  follower  nuta  should  he  drawn  up  snugly 
acing  the  piaton,  and  the  Inalde  of  the  cylinder 
:king  leather  evenly  coated  with  a  suitable  grease 
.  A  goodly  quantity  of  grease  should  be  placed 
ander  ring  and  the  adjacent  side  ot  the  packing 
s  permitting  the  pressure  to  force  the  grease  into 
and  giving  it  greater  life. 

p  tool  should  be  used  in  getting  the  packing 
)  the  cylinder.  After  the  piston  is  In  pi  ice  and 
cylinder  head  ig  fastened  on,  the  piston  rod 
slightly  rotated  in  all  dirEctiong  about  three 
1  the  center  line  of  the  cylinder.  In  order  to  be 
:  the  expand ing:  ring  is  not  out  ot  place.  The  old 
■kg  should  be  removed.  The  auxiliary  reservoir 
stenciled  on  both  sldea^  with  the  date  and  place 
.  using  white  lead  for  the  purpose;  and  if  the 
s  to  a  foreign  road,  a  repair  card  should  be 
3  provided  by  the  rules.  The  boltij  or  nut:^  hold* 
nder  and  reservoir  to  the  car  should  be  tightened. 

TEHTINO    TKIFLES. 

eaning  and  repairing,  it  is  essential  that  triples 
.nd  come  within  rf*qnired  limits,  if  a  reasonable 
f  the  air  brakes  is  to  be  maintained. 
.  1. — The  tightness  of  the  slide  valve,  the  emer- 
check  valves  and  all  joints  should  be  determined 
;   with   soap   suds. 

..  2. — Maintaining  a  pressure  of  ninety  pounds  in 
lipe,  the  auxiliary  reservoir  should  reach  seventy 
lot  less  than  forty-five  seconds  or  more  than  sixty 
provided  for  in  Test  No.  9  of  the  M.  C.  B.  Air- 
5  Code. 

.  3. — To  test  repaired  triples  for  release,  charge 
ry  to  seventy  pounds  pressure  and  make  a  full 
uction  of  twenty  pounds,  or  until  the  auxiliary 
er  pressure  are  equal.  Place  the  special  cutout 
ch  position  that  pressure  must  pass  through  the 
ort,  and  turn  main  reservoir  pressure  of  ninety 
3  the  train  pipe.  If  the  triple  does  not  release 
3  conditions,  it  should  be  condemned. 
».  4. — Th'5  triple  piston  packing  ring  should  be 
leakage  by  blocking  the  piston  in  the  graduating 
referably  by  use  of  the  device  shown  at  "A"  in 
anying  diagram  (Figure  191),  maintaining  the  drain 
re  at  seventy  pounds.     Under  these  conditions  the 
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pressrare  in  tbe  auxi:'!aiy  reserrolr  should  not  inc: 
tk&&  fifteen  pounds  per  ckinate. 
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The  following  are  the  Instmctions  for  Car 
Ini;pe<:tor5  as  prepared  by  the  Master  Car  Build- 
ers' Association: 

Olmjkal. — It  is  the  duty  of  all  inspectors  to  see  that 
the  couplings,  the  pipe  Joints,  the  triple  raJves,  the  higli 
Kpeed  reducing  valve,  the  conductor's  valves,  the  air  signal 
valves,  and  all  other  parrs  of  the  brake  and  signal  apparatus 
are  in  good  order,  of  standard  size  for  the  car  and  free 
from  leaks.  For  this  purpose  thev  must  be  tested  under  the 
full   air   pressure   as   used    in   service.     No  passenger  train 
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must  be  allowed  to  leave  a  terminal  station  with  the  brak^ 
upon  any  car  cut  out,  or  in  a  defective  condition,  without 
special  orders  from  the  proper  officer. 

If  a  defect  is  discovered  in  the  brake  apparatus  of  ^ 
freight  car,  which  cannot  be  held  long  enough  to  give  time 
to  correct  such  defect,  the  brake  must  be  cut  out  and 
the  car  properly  carded,  to  call  the  attention  of  the  next 
inspector  to  the  repairs  required. 

Special  rules  will  specify  the  smallest  proportion  of 
freight  cars,  with  the  air  brakes  in  good  condition,  which 
may  be  used  in  operating  the  train  as  an  air  brake  train. 

Making  vv  Trains  and  Testing  Brakes. — In  making  up 
trains,  the  couplings  must  be  united  and  the  cocks  at  the 
ends  of  the  cars  all  opened,  except  at  the  rear  end  of  the 
last  car,  where  the  cocks  must  be  closed;  the  inspector  must 
know  that  the  air  is  passing  through  the  pipes  to  the  rear 
end,    and    the    couplings    properly   hung    up    to    the    dummy 
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»iip1ings  if  Eo  equipped.  After  the  train  la  lully  cbarged 
le  engineman  must  be  requested  to  apply  the  brakes, 
r'hen  the  brakes  have  been  applied,  they  must  be  examiDtJ 
pon  each  car  to  see  that  they  are  applied  with  proper 
istoe  travel*  This  having  been  ascertained,  the  inapector 
aust  signal  the  eugineman  to  release  the  brakes.  (In 
eating  pasBenger  brakes  the  American  Railway  Association 
Tain  air  signal  whistle  code  for  applying  or  releasing  must 
t»e  used,  one  of  which  signals  must  be  given  from  the  dls- 
cliar^e  valve  on  the  rear  car,)  He  must  then  again  exam- 
ine the  brakes  upon  each  ear  to  note  that  all  have  released. 
If  any  defect  is  discovered,  it  must  be  corrected  and  the 
resting  of  the  brakes  repeated,  until  they  are  found  to 
work  properly.  The  Inspector  must  then  inform  both  the 
engSneman  and  conductor  of  the  number  of  cars  with  braKes 
in  good   order. 

This  examination  must  be  repeated  if  any  change  is 
iiade  tn  the  make-up  of  the  train  before  starting, 

Hwn  Spkeb  RKnucrNO  Valves  o.^  LorOMornis  axd  Tkthders 
Qiist  be  tested  at  least  once  every  month,  and  adjusted  to 
tithorixed  pressure,  if  necessary,  and  cleaned  and  lubricated 
^  least  once  in  three  months,  and  oftener  ii;  tests  allow  that 
*tne  is  necessary. 

Clea??ixg  Cylixders  a:v»  Triple  Valves.— The  brake 
^'Jinders  and  triple  valves  must  be  kept  clean  and  free  from 
'iQi.  They  must  t)e  cleaned  and  lubricated  as  often  as 
^^^  In  six  months  upon  passenger  cars^  and  once  in  twelve 
^<^nths  upon  freight  c^ara.  The  dates  of  the  last  cleaning 
^tl  lubrication  must  be  marked  with  white  paint  on  the 
yMnder  or  reservoir,  in  the  space  left  opposite  the  words: 


Cylinder,  cleaned   and    lubricated. 
Triple,  cleaned  and  lubricated.... 


The  triple  valves  and  auxiliary  reservoirs  must  he  fre- 
tineiitly  drained,  especially  in  cold  weather,  by  removing  the 
t^^ug  in  the  bottom  of  the  triple  valve  and  opening  the  bleed 
^^fik  in  the  reservoir. 

GjiAOi  ATiNi;  Spri?ios.— The  graduating  springs  In  the  West- 
inghouse  quick -action  freight  triple  valves  are  ,049  inch  in 
diameter,  nickeled-steel  wire,  Iti  coils  2%  inches  free  height, 
29-64  inch  inside  diameter,  and  in  passenger  .08  inch  diame- 
ter, nickeled-steel  wire,  13Mr  coils,  2%  inches  free  height, 
29-64  inch  inside  diameter.  The  graduating  springs  used  in 
the  Westinghouse  plain  triple  valve  in  locomotive  service 
are  made  of  phosphor-bronze  wire,  .083  inch  in  diameter,  12 
coils,  2V^   inches  free  height,  25-64  inch  inside  diameter. 

Adjustment  of  Brakes. — The  slack  of  the  brake  shoes 
nust  be  taken  up  by  means  of  the  dead  truck  levers. 
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In  taking  up  such  slack  it  must  be  first  ascertained  that 
the  hand  brakes  are  off,  and  the  slack  is  all  taken  out  of 
the  upper   connections,   so  that  the  truck  levers   do   not  go 
back    within   one   inch   of   the   truck   timber   or   other   stop, 
when  the  piston  of  the  brake  cylinder  is  fully  back  at  the 
release  position.     When  under  a  full  application  the  brake 
piston  travel  is  found  to  exceed  nine  inches  upon  passenger 
or  freight  cars,  the  brake  shoe  slack  must  be  taken  up  and 
the  adjustment  so  made  that  the  piston  shall  travel  not  less 
than  six  inches.     In  taking  up  the  brake  shoe  slack  it  must 
never  be  taken  up  by  hand  brakes.     Where  automatic  slack 
adjusters  are  applied  to  any  car,  such  adjuster  must  be  fully 
released  before  the  slack  is  taken  up  elsewhere. 

Braking  Power. — Where  the  cylinder  lever  has  more  than 
one  hole  at  the  outer  end  the  different  holes  are  for  use 
upon  cars  of  different  weights. 

It  must  be  carefully  ascertained  that  the  rods  are  con- 
nected to  the  proper  holes,  so  that  the  correct  braking  power 
shall  be  exerted  upon  each  car. 

Repair  Parts. — Inspectors  must  keep  constantly  on  hand 
for  repairs  a  supply  of  all  parts  of  the  brake  and  signal 
equipment  that  are  liable  to  get  out  of  order. 

Hanging  Up  Hose. — Inspectors  must  see  that,  when  cars 
are  being  switched  or  standing  in  the  yard,  the  hose  l8 
coupled  between  the  cars  or  properly  secured  in  the  dummy 
couplings,  when  cars  are  so  equipped. 

Responsibility  of  Inspectors. — Inspectors  will  be  held 
strictly  responsible  for  the  good  condition  of  all  the  brake 
and  signal  apparatus  upon  cars  placed  in  trains  at  their 
stations;  they  will  also  make  any  examination  of  brake  ap- 
paratus or  repairs  to  the  same  which  they  may  be  called 
upon  to  do  by  trainmen. 

General  Questions  and  Answers   Thereto  Re- 
garding the  use  of  the  Air  Brake  and  Train  Air 
Signal* —As  the  air  brake  plays  such  an  important 
part  in  the  running  of  trains  it  is  expected  by  rail- 
way managers  that  all  persons  having  to  do  with 
the  use,  adjustment,  care  or  repairs  of  air  brakes 
should  be  thoroughly  examined  on  the  following 
lines  even  although  such  questions  may  not  re- 
late especially  to  the  immediate  duties  they  are 
I^erforming. 

♦These  questions  and  answers  were  formulated  by  the  Mas- 
ter Car  Builders'  Association. 


INSPECTORS. 


(All  parties  who  have  to  do  with  the  use,  adjuatment, 
ltg  or  repair  of  air  brakes  should  be  thoroughly  examined 
1  these  quesiions,  in  additioa  to  the  epeclal  questions  for 
ich  cSass  of  men  following  them.} 

1.  Question.     What   is   an   air  brake? 
Answer.     It  Is  a  brake  applied  by  compressed  air. 

2.  Q.     How  la  the  air  com  pressed? 
A..     By  an  air  pump  on  the  locomotive. 

S.     Q.     How  does  the  compressed  air  apply  the  brakes? 

A,  It  i.'5  admitted  into  a  brake  cylinder  on  each  car,  and 
it  pushes  out  a  piston  in  that  cylinder  which  pulls  the 
brake  on, 

4.  Q.  How  does  the  piston  get  back  when  the  brakes 
are  released? 

A.  There  is  a  spriug  around  the  piston  rod  which  is 
tompressed  when  the  brakes  are  applied,  and  when  the  air 
is  allowed  to  escape  to  release  the  brakes,  the  spring  reacts 
ami  pushes  the  piston  in  again. 

5.  Q.  Where  is  the  compressed  air  kept  ready  for  use 
^a  the  automatic  air  brake? 

A,  [n  the  main  reservoir  on  the  locomotive,  in  the 
stnail^r  or  auxiliary  reservoir  oa  each  car,  and  in  the  train 

t  Q.  Where  does  the  compressed  air  come  from  directly 
thm  enters  into  the  brake  cylinder  when  the  automatic  brake 
is  applied? 

A.  It  comes  from  the  auxiliary  reservoir  on  each  car  in 
^ryice  application,  and  from  the  auxiliary  reservoir  and 
^rain  pipe  in  emergency  application. 

7.  Q.    How  does  it  get   into  the  auxiliary  reservoir? 

A.  It  is  furnished  from  the  main  reservoir  on  the  loco- 
motive through  the  train  pipe  and  triple  valve  when  the 
'brakes  are  released. 

8.  Q.    How  is  the  automatic  brake  applied  and  released? 
A.    The  automatic  brake  is  applied  by  reducing  the  air 

Pressure  in  the  train  pipe  below  that  in  the  auxiliary  reser- 
voir, and  is  released  by  raising  the  train  pipe  pressure  above 
that  remaining  in  the  auxiliary  reservoir. 

9.  Q.  Why  does  the  compressed  air  not  enter  directly 
ioto  the  brake  cylinder  from  the  train  pipe? 

A.  Because  the  triple  valve  used  with  the  automatic  brake 
Pfevents  the  air  from  entering  directly  from  the  train  pipe 
to  the  brake  cylinder  when  the  pressure  in  the  train  pipe  is 
inaintained   or   increased. 

10.    Q.    What  other  uses  has  the  triple  valve? 

A.  It  causes  the  brake  cylinder  to  be  opened  to  the  at- 
mosphere  under   each   car,   to   release  the  brakes  when  the 
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pressure  in  the  train  pipe  is  made  greater  than  that  in  the 
auxiliary  reservoir,  and  it  opens  communication  from  the 
train  pipe  to  the  auxiliary  reservoir  hy  the  same  movement; 
when  the  pressure  in  the  train  pipe  is  reduced  it  closes  the 
openings  from  the  train  pipe  to  the  auxiliary  reservoir  and 
from  the  brake  cylinder  to  the  atmosphere,  and  then  opens 
the  passage  between  the  auxiliary  reservoir  and  the  brake 
cylinder  by  the  same  movement,  so  as  to  admit  the  air  and 
apply  the  brakes. 

11.  Q.  How  many  forms  of  triple  valves  are  there  in 
use,  and  what  are  they  called? 

A.    Two;   the  plain  triple  and  the  quick-action  triple. 

12.  Q.  How  can  you  tell  the  plain  triple  from  the  quick- 
action  triple? 

A.  The  plain  triple  has  a  four-way  cock  in  it.  with  a 
handle  for  operating  the  cock;  the  quick-action  triple  has  no 
such  cock  in  it,  but  there  is  a  plug  cock  in  the  cross-over 
pipe  leading  from  the  train  pipe  to  the  triple,  when  the 
quick-action  triple  is  used. 

13.  Q.    What  are  these  cocks  for  in  both  cases? 

A.  They  are  to  be  used  to  cut  out  brakes  oh  one  car, 
without  interfering  with  other  brakes  on  the  train,  if  the 
brake  on  that  car  has  become  disabled. 

14.  Q.  How  does  the  cock  handle  stand  in  the  plafn 
triple  when  the  pipe  is  open  for  automatic  action? 

A.     It  stands  in  a  horizontal  position. 

15.  Q.  In  what  position  does  the  same  handle  stand 
when  the  brakes  are  cut  out  by  closing  the  cock? 

A.  It  stands  at  an  inclined  position  midway  between 
horizontal   and   vertical. 

16.  Q.  How  does  the  handle  in  the  plug  cock  in  the 
cross-over  pipe,  used  with  the  quick  action  triple,  stand  for 
automatic  action? 

A.  It  stands  with  the  handle  crosswise  with  the  pipe, 
and  groove  in  plug  lengthwise  when  cock  is  open. 

17.  Q.  How  does  the  handle  and  groove  stand  when  the 
cock  is  closed  and  brake  cut  out  of  action? 

A.  It  stands  with  the  handle  lengthwise  of  cross-over 
pipe,  and  the  groove  crosswise  when  closed. 

18.  Q.  How  is  the  train  pipe  coupled  up  between  the 
cars? 

A.  By  means  of  a  rubber  hose  on  each  end  of  the  train 
pipe,  fitted  with  a  coupling  at  the  loose  end. 

19.  Q.  How  is  the  train  pipe  closed  at  the  rear  end  of 
train? 

A.  By  closing  the  cock  in  the  train  pipe  at  the  rear  end 
of  last  car. 

20.  Q.     How  many  such  train  pipe  cocks  are  there  to  a 
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car,  on  the  air  brake  train  pipe  and  on  the  air  signal  train  pipe, 
and  wby? 

A.  Two  for  each  pipe  on  each  car,  because  either  end  of 
any  car  may  Bometlmea  be  at  the  rear  end  of  the  train, 

21.  Q.  How  many  kinds  of  train  pipe  cocks  are  there 
in  use  at  the  ends  of  the  cars? 

A.     Two. 

22.  Q.  Describe  each  and  give  the  position  of  the  handle 
and  groove  for  open  and  closed  in  each  case. 

A.  The  older  form  of  train  pipe  cock  is  a  straight  plug 
cock  In  the  train  pipe,  not  far  from  the  hose  connection;  the 
handle  stands  cFoeswise  with  the  pipe  when  it  is  open,  and 
lengthwise  with  the  pipe  wh^  closed;  it  is  now  found  prin- 
cipally on  the  air  signal  pipe>  The  other  form  of  train  pipe 
cock  now  used  on  the  air  brake  pipe  is  an  angle  cock  placed 
at  the  end  of  the  train  pipe  and  elose  to  the  hose.  The 
handle  of  the  angle  cock  stands  lengthwise  with  the  pipe 
when  open,  and  crosswise  with  the  pipe  when  cloeed.  The 
groove  is  also  a  guide  to  tell  whether  open  or  closed. 

23.  Q.  What  uses  have  these  train  pipe  cocks  besides  to 
close  the  pipe  at  the  end  of  the  train? 

A.  They  are  used  to  close  the  train  pipe  at  both  sidea  of 
any  hose  coupling  which  is  to  he  parted,  as  when  th€  tmla 
ig  cut  in  two. 

24.  Q.  Why  Is  it  nocessary  to  close  the  train  pipe  on 
both  sides  of  the  hose  coupling  before  it  is  parted? 

A.  To  prevent  the  escape  of  air  from  the  train  pipe, 
which  would  apply  the  brakes. 

25.  Q.  How  must  the  hose  coupling  be  parted  when  it 
is  necessary  to  do  so,  and  why? 

A.  The  air  brake  must  first  be  released  on  the  train  from 
the  locomotive,  then  the  adjacent  train  pipe  cocks  must  both 
be  closed  and  the  coupling  must  be  parted  by  hand,  to 
prevent  the  possibility  of  injury  to  the  rubber  gasket  in  the 
coupling. 

26.  Q.  Why  must  the  brakes  be  fully  released  before 
uncoupling  the  hose  between  the  cars? 

A.  Because  if  the  brakes  are  applied  upon  a  detached 
car  they  can  not  be  released  without  bleeding  the  auxiliary 
reservoir. 

27.  Q.  In  coupling  or  uncoupling  the  hose  between  cars, 
what  must  be  done  if  there  is  ice  on  the  couplings? 

A.  The  ice  must  first  be  removed  and  couplings  thawed 
out,  so  as  to  prevent  injury  to  the  rubber  gaskets  in  un- 
coupling, and  to  insure  tight  joints  in  coupling  the  hose. 

28.  Q.  What  must  be  done  with  a  hose  coupling  which 
is  not  coupled  up,  such  as  the  rear  hose  of  a  train,  or  any 
hose  on  a  €ar  which  is  standing  or  running,  but  not  in  use? 


r 


282  CAR8. 

A.  It  must  be  placed  in  the  dummy  coupling  if  provided 
for  in  such  manner  that  the  flat  pad  on  the  dummy  will  closo 
the  opening  in  the  coupling. 

29.  Q.  What  pressure  should  be  carried  in  the  train  pipe 
and  auxiliary  reservoir? 

A.    The  authorized  pressure,  as  per  special  instructions. 

30.  Q.  Why  should  the  authorized  pressure  be  main- 
tained? 

A.  Because  this  pressure  is  necessary  to  get  the  full 
braking  force  which  each  car  is  capable  of  using,  and,  if  it 
be  exceeded,  there  will  be  danger  of  sliding  the  wheels. 

31.  Q.  How  much  pressure  can  be  obtained  in  the  brake 
cylinder  by  the  service  application  of  the  brakes  with  seventy 
pounds  in  the  auxiliary  reservoir? 

A.  About  fifty  pounds  to  the  square  inch,  with  an  8-inch 
piston  travel. 

32.  Q.  Why  can  only  fifty  pounds  pressure  be  obtained 
under  these  circumstances? 

A.  Because  the  air  at  seventy  pounds  pressure  in  the 
auxiliary  reservoir  expands  into  an  additional  space  when 
the  auxiliary  reservoir  is  opened  to  the  brake  cylinder,  and 
when  the  pressure  has  become  equalized  it  is  thus  reduced 
to  fifty  pounds. 

33.  Q.  How  much  must  the  train  pipe  pressure  be  re- 
duced, in  order  to  get  fifty  pounds  pressure  in  the  brake 
cylinder,  in  ordinary  service? 

A.     Twenty  pounds. 

34.  Q.  Can  the  brakes  be  applied  so  as  to  get  only  a 
portion  of  this  fifty  pounds  pressure  in  the  brake  cylinder, 
and  how? 

A.  They  can  be  so  applied  by  reducing  the  train  pipe 
pressure  less  than  twenty  pounds. 

35.  Q.  If  the  train  pipe  pressure  be  reduced  ten  pounds 
what  will  be  the  pressure  in  the  brake  cylinder? 

A.     About  twenty-five   pounds. 

36.  Q.    How  is  this  graduated  action  obtained? 

A.     By  means  of  the  graduating  valve  in  the  triple  valve. 

37.  Q.  Is  it  important  to  keep  all  the  air  brake  ap- 
paratus tight  and  free  from  leaks? 

A.     Yes. 

38.  Q.     Why  is  this  important? 

A.  In  order  to  get  full  service  from  the  air  brakes*  and 
to  prevent  the  waste  of  air,  and  also  to  prevent  the  brakes 
applying  automatically  by  reason  of  leak  in  the  train  pipe. 

39.  Q.  Is  it  important  to  know  that  the  train  pipe  is 
open  throughout  the  train  and  closed  at  the  rear  end  before 
starting  out? 

A.     Yes,  this  is  very  important. 
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40*     Q*    Why  is  this  very  important? 

A.  Because  if  any  cock  in  the  train  pipe  were  closed,  ail 
the  braltes  hack  of  the  cock  which  is  closed  would  be  pre- 
vented from  working. 

41*  Q.  How  can  you  nscertain  that  the  train  pjpe  cocks 
are  all  op^n  when  the  train  is  made  up? 

A.  By  testing  the  brakes;  that  is,  hy  applying  and  releas- 
ing them,  and  observing  whether  they  all  operate. 

42.  Q,  Do  you  understand  that  no  excuse  will  be  accept- 
able for  starting  out  the  train  without  first  testing  the  air 
brakes? 

A,     Yes. 

43.  Q.    Why  is  this  ruJe  absolute? 

A,  Because  the  safety  of  passengers  and  of  property  de- 
pends upon  the  brakes  being  properly  coupled  up  and  .n  an 
operating  condition  before  the  train  Is  started. 

44.  Q.    At  what  other  times  should  the  brakes  be  tested? 
A.     After  each   change   in   the   make-up  of  the  train   and 

before  starting  the  train  down  certain  designated  grades. 

45.  Q.  From  where  does  the  air  signal  apparatus  receive 
iis    pressure? 

A.  From  the  main  air  reservoir  through  the  reducing 
valve, 

46.  Q.  How  much  air  pressure  should  be  carried  in  the 
air    signal  train   pipe? 

A.     The  authorized  pressure. 

47.  Q.  Is  it  Important  that  this  train  pipe  and  Its  con- 
nections be  also  kept  tight? 

A.     Yes. 

48.  Q.  After  taking  up  the  slack  of  the  brake  shoes,  how 
far  should  the  brake  piston  travel  in  the  cylinders  on  cars 
and  tenders  with  a  full  application  of  the  brake? 

A.     Not  less  than  six  inches,  nor  more  than  nine  inches. 

49.  Q.  What  would  happen  if  the  piston  traveled  less 
than  six  inches  when  brakes  are  fully  applied? 

A.  A  partial  application  of  the  brakes  might  not  force 
the  piston  beyond  the  leakage  groove  in  the  brake  cylinder 
provided  for  the  escape  of  small  amounts  of  air. 

50.  Q.  Why  should  the  piston  travel  not  be  permitted  to 
exceed  nine  inches  on  passenger  cars,  tenders,  or  freight  cars? 

A.  Because  if  it  travels  farther  than  this  when  sent  out, 
a  little  wear  of  the  brake  shoes  will  cause  the  piston  to 
travel  far  enough  to  rest  against  the  back  cylinder  head 
when  the  brakes  are  applied,  and  this  cylinder  head  would 
then  take  the  pressure  instead  of  its  being  brought  upon  the 
brake  shoes. 

51.  Q.  How  far  should  the  driver  brake  piston  travel 
with  a  full  application  of  the  brakes,  and  why? 
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A.  Not  less  than  two  inches  nor  more  than  three  and 
one-half  inches  for  the  cam  type  of  brake,  and  from  four 
to  six  inches  for  other  forms. 

52.  Q.  If  the  brakes  stick  upon  any  car  so  that  the  en- 
gineman  can  not  release  them  at  any  time,  how  should  they 
be  released? 

A.  By  opening  the  release  cock  in  the  auxiliary  reservoir 
and  holding  it  open  until  air  begins  to  escape  from  the  triple 
valve  and  then  closing  it  again. 

53.  Q.  What  is  the  pressure  retaining  valve,  and  what 
is   its   use? 

A.  The  pressure  retaining  valve  is  a  small  valve  placed 
at  the  end  of  a  pipe  from  the  triple  valve,  through  which 
the  exhaust  takes  place  from  the  brake  cylinder.  It  is  used 
to  retard  the  brake  release  on  heavy  grades,  and  holds  the 
brakes  partially  applied,  so  as  to  allow  more  time  for  the 
engineman  to  recharge  the  auxiliary  reservoir. 

54.  Q.  What  precautions  are  necessary  on-  every  train  in 
regard   to   hose   couplings? 

A.  Every  train  must  carry  at  least  two  extra  hose  and 
couplings  complete,  for  use  in  replacing  any  hose  couplings 
which  may  fail  or  become  disabled.  These  extra  hose  and 
couplings  to  be  carried  on  such  part  of  the  train  as  is  re- 
quired by  the  rules  and  regulations. 

SPECIAL    FOR    ENGINEMEN. 

55.  Q.     How  should  the  air  pump  be  started? 

A.  It  should  be  started  slowly,  so  as  to  allow  the  con- 
densation to  escape  from  the  steam  cylinder  and  prevent 
pounding,  which  is  more  likely  to  occur  when  the  air  pres- 
sure  is   low. 

56.  Q.  Why  should  the  piston  rod  on  the  air  pump  be 
kept  thoroughly  packed? 

A.     To   prevent  the  waste  of  air  and   steam. 

57.  Q.  How  should  the  steam  cylinder  of  the  air  pump 
be  oiled,  and  what  kind  of  oil  should  be  used? 

A.  It  should  be  oiled  as  little  as  necessary  through  a 
sight-feed  lubricator,  and  cylinder  oil  should  be  used. 

58.  Q.  How  should  the  air  cylinder  of  the  air  pump  be 
oiled;   what  kind  of  oil? 

A.  It  should  be  supplied  with  valve  oil  as  often  as 
necessary,  through  a  cup  provided  for  that  purpose.  Also,  a 
well  saturated  swab  should  be  kept  on  the  piston  rod.  Lard 
oil,  and  other  animal  or  vegetable  oils  should  not  be  used. 
as  their  use  causes  the  brake  valve  and  the  triple  valves 
to  gum  up.  The  oil  must  never  be  introduced  through  the 
air  inlet  ports,  as  this  practice  would  cause  the  pump  valves 
to  ?nm  up. 
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59,  Q.    What  reflates  tlie  train  pipe  pr^sure? 

A.  The  train  pipe  governor,  or  feed  valve,  provided  for 
that  purpose. 

60.  Q.  Why  should  the  authorlKed  pressure  be  carried 
in   train  pipe? 

A.  Because  this  pressure  produces  the  strongest  safe 
-pressure  of  the  hrake  shoes  upon  the  wheels,  A  higher  train 
pipe  presBure  is  liable  to  cause  the  wheels  to  slide. 

€1,  Q.  What  does  the  feed  valve  attachment  on  the 
bralEe  valve  accomplish? 

A.  When  properly  adjusted  It  restricts  the  train  pipe 
pressure  to  the  authorized  amount,  with  the  hrake  valve 
handle  carried  in  running  position. 

62.  Q.  How  often  should  the  hralce  valve  he  thoroughly 
cleaned  and  oiled? 

A.     At  least  once  every  two  months. 

63.  Q.  If  the  main  valve  in  the  braise  valve  la  imaeated 
by  dirt  or  by  wear,  what  may  be  the  result,  and  wliat  should 
be  done? 

A.  It  may  he  impossible  to  get  the  excess  pressure;  when 
the  brakes  have  been  applied  they  may  keep  applying  harder 
until  full  on,  or  when  they  have  been  applied  they  may  re- 
lease. The  main  valve  should  be  thoroughly  cleaned,  and  it 
worn  it  should  be  faced  to  a  seat. 

64.  Q.  If  the  piston  in  the  brake  valve  becomes  gummed 
up  or  corroded  from  neglect  to  clean  It,  what  will  he  the 
result? 

A,  It  will  be  necessary  to  make  a  large  reduction  of 
pressure  through  the  preliminary  exhaust  port  before  the 
brakes  will  apply  at  all,  and  then  the  brakes  will  go  on  too 
hard   and  will   have  to  he  released. 

65.  Q,  How  and  why  should  the  train  pipe  under  the 
tender  always  he  blown  out  thoroughly  before  connecting  up 
to  the  train? 

A,  By  opening  the  angle  cock  at  the  rear  end  of  the 
tender  and  allowing  the  air  from  the  main  reservoir  to 
blow  through.  This  blows  out  the  oil,  water*  scale,  etc*, 
which  may  accumulate  in  the  pipe,  and  which  would  be 
blown  back  into  the  train  pipe  and  triple  valves  if  not  re- 
moved before  coupling  to  the  train, 

66.  Q,  W^hen  the  locomotive  is  coupled  to  the  train,  why 
is  it  necessary  to  have  excess  pressure  in  the  main  reservoir? 

A.  So  that  the  brakes  will  all  be  released  and  the  train 
quiekiy  charged  when  the  englneman's  valve  is  placed  in  the 
release  position. 

67.  Q.  Why  should  the  driver  brakes  be  operated  auto- 
matically with  the  train  brake? 

A,     Because  it  adds  greatly  to  the  braking  force  of  the 
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train,  and  the  brakes  can  be  applied  alike  to  aJl  the  wheels 
for  ordinary  stops,  and  in  an  emergency  the  greatest  possi- 
ble braking  force  is  at  once  obtained  by  one  movement  of 
the  handle. 

68.  Q.  In  making  a  service  application  of  the  brakes, 
how  much  reduction  of  the  train  pipe  pressure  from  seventy 
pounds  does  it  require  to  get  the  brakes  full  on? 

A.     About  twenty-five  pounds  reduction. 

69.  Q.  What  should  the  first  reduction  be  in  such  an 
application? 

A.  Not  less  than  five  pounds,  so  as  to  insure  moving  the 
pistons  in  the  brake  cylinders  past  the  leakage  grooves. 

70.  Q.  What  is  the  result  of  making  a  greater  reduction 
of  pressure  than  twenty-five  pounds? 

A.  A  waste  of  air  in  the  train  pipe,  without  getting 
any  more  braking  force,  and  therefore  requiring  more  air  to 
release  the  brakes. 

71.  Q.  How  many  applications  of  the  brakes  are  neces- 
sary in  making  a  stop? 

A.     One  or  two  applications. 

72.  Q.  Why  is  it  dangerous  to  apply  and  release  the 
brakes  repeatedly  in  making  stops? 

A.  Because  every  time  the  brakes  are  released  the  air 
in  the  brake  cylinders  is  thrown  away,  and  if  it  is  neces- 
sary to  apply  them  again  before  sufficient  time  has  elapsed  to 
recharge  the  auxiliary  reservoirs  the  application  of  the 
brakes  will  be  weak,  and  after  a  few  such  applications  the 
brakes  are  almost  useless  on  account  of  the  air  having  been 
exhausted   from  the  auxiliary  reservoirs. 

73.  Q.  In  releasing  and  recharging  the  train,  how  long 
should  the  handle  of  the  brake  valve  be  left  in  the  release 
position? 

A.  Until  the  train  pipe  pressure  has  risen  nearly  to  au- 
thorized  pressure. 

74.  Q.  In  making  service  stops  with  passenger  trains, 
why  should  you  release  the  brakes  just  before  coming  to  a 
full  stop? 

A.  So  as  to  prevent  stopping  with  a  lurch;  it  also  re- 
quires less  time  for  the  full  release  of  the  brakes  after 
stopping. 

75.  Q.  In  making  stops  with  freight  trains,  why  should 
the  brakes  not  be  released  until  after  the  train  has  come  to 
a  full  stop? 

A.  Because  long  freight  trains  are  apt  to  be  parted  by 
releasing  the  brakes  before  rear  brakes  are  fully  released. 

76.  Q.  In  making  service  stops,  why  must  the  handle 
of  the  brake  valve  not  be  moved  past  the  position  for  service 
applications? 
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A.  So  as  to  prevent  unnecessary  jerks  to  the  train  and 
lie  emergency  action  of  the  triple  valve  when  not  necessary. 

77.  Q.  If  you  find  the  train  dragging  from  the  failure  or 
be  trakea  to  release,  how  can  you  release  them? 

A,  By  placing  the  handle  of  the  brake  valve  In  full  re- 
ease  position  for  a  few  Beconds  and  returning  it  to  the 
running  posit  J  on,  if  the  train  pipe  pressure  Is  not  up  to  the 
mtborized  amount;  but  if  maximum  pressure  Is  in  train 
E>ipe,  tbe  brakes  should  be  applied  with  from  five  to  ten 
pounds  reduction,  according  to  the  length  of  train  pipe,  and 
released  in  the  usual  manner- 

78.  Q,  When  the  brakes  go  on  suddenly  when  nt>t 
operated  by  the  brake  valve,  and  the  gauge  pointer  falls 
t>ack,  what  is  the  cause,  and  what  should  you  do? 

A.  Either  a  hose  has  burst,  or  a  conductor's  valve  has 
been  opened,  or  the  train  has  parted.  In  any  event,  the 
engine  throttle  should  be  closed  and  the  handle  of  the  brake 
^^alve  should  immediately  be  placed  on  lap  position  to  prevent 
escape  of  air  from   main  reeervofr* 

79.  Q.  Are  the  brakes  liable  to  stick  after  an  emergency 
application,  and  why? 

A,  The  brakes  are  harder  to  release  after  an  emergency 
application  because  they  are  on  with  full  force  and  it  re- 
quires higher  pressure  than  usual  in  the  train  pipe  to  re- 
lease them  again.  In  this  case  U  is  necessary  always  to 
have  in  reserve  the  e:3toes3  pressure  of  the  main  reservoir  to 
aid  in  releasing  the  brakes.  With  the  quick-action  triple 
valve  this  is  especially  necessary,  because  air  from  the  train 
pipe  as  well  as  from  the  auxiliary  reservoir  H  forced  into 
the  brake  cylinder  when  a  quick  application  of  the  brake  is 
made,  thus  increasing  the  pressure  in  the  brake  cylinder 
without  the  usual  reduction  of  pressure  in  the  auxiliary 
reservoir,  and  requiring  a  correspondingly  high  pressure  in 
the  train  pipe  afterward  to  cause  the  brakes  to  be  released. 

80.  Q.  In  using  the  brakes  to  steady  the  train  while 
descending  grades,  why  should  the  air  pump  throttle  be  kept 
well  open? 

A.  So  that  the  pump  may  quickly  accumulate  a  full  pres- 
sure in  the  main  reservoir  for  use  in  recharging  the  train 
pipe  and  auxiliary  reservoir  when  the  brakes  have  been  re- 
leased again. 

81.  Q.  In  descending  a  grade  how  can  you  best  keep  the 
train  under  control? 

A.  First,  by  commencing  the  application  of  the  brakes 
early,  so  as  to  prevent  too  high  a  speed  being  reached;  sec- 
ondly, by  making  an  initial  reduction  that  will  lightly  apply 
all  brakes  in  the  train,  and  by  slowing  the  train  down  just 
before   it  is  necessary   to  charge  the  auxiliary  reservoir,  so 
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as  to  give  time  enough  to  refill  same  before  much  speed  is 
again  attained. 

82.  Q.  If  the  train  is  being  drawn  by  two  or  more  loco- 
motives, upon  which  locomotives  should  the  brakes  be  con- 
trolled, and  what  must  the  engineman  of  the  other  locomo- 
tive do? 

A.  The  brakes  must  be  controlled  by  the  leading  locomo- 
tive, and  the  enginemen  of  the  following  locomotives  must 
close  the  cock  in  the  train  pipe  just  below  the  brake  valves. 
The  latter  must  always  keep  the  pump  running  and  in  order, 
and  main  reservoir  charged  with  pressure,  with  the  brake 
valve  in  the  running  position,  so  that  he  may  quickly  oper- 
ate the  brakes  if  called  upon  to  do  so. 

83.  Q.  If  the  air  signal  whistle  gives  only  a  weak  blast, 
what  is  the  probable  cause? 

A.  Either  the  reducing  valve  is  out  of  order  so  that  the 
pressure  is  considerably  less  than  forty  pounds,  or  the  whistle 
itself  is  filled  with  dirt  or  not  properly  adjusted,  or  the  port 
under  the  end  of  signal  valve  is  partly  closed  by  gum  or 
dirt. 

84.  Q.  If  the  reducing  valve  for  the  air  signal  is  allowed 
to  become  clogged  up  with  dirt,  what  will  the  result  prob- 
ably be? 

A.  The  signal  pipe  might  get  the  full  main  reservoir 
pressure,  and  the  whistle  will  blow  'when  the  brakes  are 
released. 

85.  Q.  If  you  discover  any  defect  in  the  air  brake  or 
signal  apparatus  while  on  the  road,  what  must  be  done? 

A.  If  it  is  something  that  can  not  be  readily  remedied 
at  once,  it  must  be  reported  to  the  Enginehouse  Foreman 
as  soon  as  the  run  is  completed. 

86.  Q.  What  is  the  result  if  water  be  allowed  to  col- 
lect in  the  main  reservoir  of  the  brake  apparatus? 

A.  The  room  taken  up  by  the  water  reduces  the  capacity 
for  holding  air,  and  the  brakes  are  more  liable  to  stick.  In 
cold  weather  also  the  water  may  freeze  and  prevent  the 
brakes   from  working  properly. 

SPECIAL  FOR  ENGINE  SEP  AIRMEN. 

87.  Q.  How  often  must  the  air  brake  and  signal  appara- 
tus on  locomotives  be  examined? 

A.     After  each  trip. 

88.  Q.    Under  what  pressure  must  it  be  examined? 
A.     Under  full  pressure. 

89.  Q.  Should  the  train  pipe  pressure  exceed  the  max- 
imum, where  would  you  look  for  the  cause  of  the  trouble? 

A.    In  the  devices  controlling  train  pipe  pressure. 


INSPECTORS. 

90.  Q*  How  often  most  t&&  main  reservoir  and  tlie  drain 
cup  under  the  tender  be  drained? 

A,     After  each  trip. 

&1.  Q.  How  often  must  the  triple  valves  and  the  cylin- 
ders of  the  driver  and  tender  brakes  be  cleaned  and  lubri- 
cated? 

A.  They  must  be  thoroughly  cleaned  and  lubricated  once 
every  six  months.  If  the  driver  brake  cylinders  are  so  lo- 
cated that  they  become  hot  from  the  boil  en  they  may  require 
lubrication   more  frequently. 

92.  Q.  If  there  are  any  leaks  in  the  pipe  joints  or  any- 
where in  the  apparatus,  what  must  you  do? 

A.    Repair  them  before  the  locomotive  goes  out 

93.  Q.  How  is  the  brake  shoe  slack  of  the  cam  driver 
brake  taken  up,  and  what  precautions  are  necessary? 

A.  By  means  of  the  cam  screws,  and  it  is  necessary  to 
lengthen  both  alike,  go  that  when  the  brake  ia  applied  the 
poiut  of  contact  with  the  cams  will  be  in  a  line  with  the 
piston  ro^. 

94.  Q.  How  is  the  brake  shoe  alack  of  driver  brakes 
on  a  locomotive  with  more  than  two  pairs  of  driving:  wheels 
taken  up? 

A.  By  means  of  a  turabuckle  or  screw  in  the  connecting 
rods. 

95.  Q,  How  is  the  slack  of  the  tender  brake  shoes  taken 
up? 

A,  By  means  of  the  dead  truck  levers;  it  they  will  not 
take  it  up  enough,  it  must  he  taken  up  in  the  underneath 
cooTiectJon,  and  then  adjusted  by  the  dead  lever. 

96.  Q.  How  far  should  the  driver  brake  piston  travel 
in  applying  the  brakes? 

A.  Not  less  than  two  inches,  nor  more  than  three  and 
one- half  inches  with  the  cam  type  of  brake,  and  from  four 
to   8ix    inches   with   other   forms. 

97.  Q.  What  travel  of  piston  should  the  tender  bnkes 
be   adjusted   for? 

A.  Not  less  than  six  inches  nor  more  than  nine  inches, 
and  such  adjustment  must  be  made  whenever  the  piston 
travel   is  found  to   exceed   eight   inches. 

SFECtAX    FOR    TRAINMEN. 

98.  Q.  How  should  you  proceed  to  test  the  air  brakes 
l>efOTe  starting  out,  after  a  change  in  the  make-up  of  a 
train*  or  t>efore  descending  certain  apeciaily  designated 
gradefi? 

A,  After  the  train  has  been  fully  charged  with  air,  the 
engineman  must  be  required  to  apply  the  brakes;  when  he 
has  done  so  the  brakes  must  l}e  examined  upon  eacli  car  to 
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see  that  the  air  is  applied  and  that  the  piston  travel  is  not 
less  than  six  nor  more  than  nine  inches.  The  engineman 
must  then  be  required  to  release  the  brakes;  after  he  has 
done  so,  each  brake  must  be  examined  again  to  see  that  all 
are  released.  The  engineman  and  conductor  must  then  be 
notified  that  the  brakes  are  all  right,  if  they  are  found  so. 
(In  testing  passenger  brakes,  the  American  Railway  Asso- 
ciation train  air  signal  whistle  code  for  applying  or  releas- 
ing must  be  used,  one  of  which  signals  must  be  given  from 
the  discharge  valve  on  the  rear  car.) 

99.  Q.  In  starting  out  a  passenger  train  from  an  in- 
spection point,  how  many  cars  must  have  the  brakes  in 
service? 

A.     Every  car  in  the  train. 

100.  Q.  When  might  you  cut  out  a  brake  upon  a  pas- 
senger  car? 

A.  Never,  unless  it  gets  out  of  order  while  on  the  run, 
in  which  case  it  must  be  reported  to  the  inspector  at  the 
end  of  the  run,  or  upon  the  first  opportunity  which  may 
give  suflScient  time  to  repair  it. 

101.  Q.  If  a  hose  bursts  upon  the  run  what  must  be 
done,  if  the  train  is  in  a  safe  place? 

A.  The  hose  must  first  be  replaced  by  a  good  one,  and 
the  engineman  then  signaled  to  release  the  brakes.  The 
train  must  not  proceed  until  the  brakes  have  been  recon- 
nected and  tested  upon  the  train  to  see  that  all  are  work- 
ing properly. 

102.  Q.  If  the  train  is  not  in  a  safe  place  when  the 
hose  bursts,   what  must  be  done? 

A.  The  train  pipe  cock  immediately  ahead  of  the  burst 
hose  must  be  closed  and  the  engineman  signaled  to  release 
the  brakes.  The  brakes  at  the  rear  of  the  burst  hose  must 
then  be  released  by  bleeding  the  auxiliary  reservoirs,  and 
the  train  must  then  proceed  to  a  safe  place  to  replace  the 
hose  and  connect  up  the  brakes,  after  which  the  brakes 
must   be  tested. 

103.  Q.     If  the  train  breaks  in  two,  what  must  be  done? 
A.    The  cock   in  the  train   pipe  at  the  rear  end  of  the 

first  section  must  be  closed  and  the .  engineman  signaled  to 
release  the  brakes.  The  two  parts  of  the  train  must  then 
be  coupled,  the  hose  connected  and  the  brakes  again  released 
by  the  engineman.  When  it  is  ascertained  that  the  brakes 
are  all  released,  the  train  may  proceed. 

104.  Q.  Explain  how  the  pressure-retaining  valves  are 
thrown  into  action  or  thrown  out  of  action,  and  when  this 
must  be   done. 

A.  The  pressure-retaining  valve  is  thrown  into  action 
by  turning  the  handle  of  the  valve  to  a  horizontal  position. 
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and  it  is  thrown  out  of  action  again  by  placing  this  handle 
in  a  vertical  position  pointing  ilownward.  This  handle 
shoulcl  be  placed  in  a  horizontal  position  at  the  top  of  a 
beavy  grade,  and  it  should  always  be  returned  to  a  vertical 
position  at  the  foot  of  the  grade,  as  otherwise  the  hrake.^ 
will  drag  on  any  cars  which  still  have  the  handle  of  \[ie 
pressure-retaining    valve    in    the    horizontal    position. 

105.  Q.  If  the  brake  of  any  car  is  found  to  be  defective 
on  the  run,  how  should  you  proceed  to  cut  it  out? 

A.  By  closing  the  cock  in  the  cross-over  pipe  of  the 
iiuick-aotjon  hrake,  or  in  the  triple  valve  of  the  plain 
automatic  brake,  and  then  opening  the  release  cock  in  the 
auxiliary  reservoir  upon  that  car,  leaving  it  open,  If  a  pas- 
senger car,  or  holding  It  open  until  all  the  air  has  escaped 
from   It,   if  a  freight  car. 

106.  Q.  When  it  is  necessary  to  cut  out  a  defective 
brake  upon  a  car,  why  should  it  always  be  cut  out  at  the 
triple  valve  and  never  by  the  train-pipe  cock  at  the  end  of 
the  car,  even  if  it  is  the  last  car  of  the  train? 

A.  The  train  pipe  should  always  be  open  from  the  loco- 
motive  to  the  rear  end  of  the  last  car,  so  that  if  the  train 
breaks  in  two  the  brakes  will  he  automatically  applied 
before  the  parts  of  the  train  have  separated  sufficiently  to 
permit  damage  to  be  done  by  their  coming  together  again. 
and  so  that  the  brakes  may  be  applied  with  the  conductor's 
valve   upon   any   car. 

107.  Q  Should  the  train  pipe  burst  under  any  car,  what 
must   be   done? 

A.  The  train  must  proceed  to  the  nearest  switching 
point,  using  the  brakes  upon  the  cars  ahead  of  the  one 
with  the  burst  pipe,  where  the  car  with  the  burst  pijw 
must  be  switched  to  the  rear  of  the  train;  the  hose  must 
then  be  coupled  up  to  the  rear  car  and  the  cock  at  the 
rear  end  of  the  next  to  the  last  car  opened,  and  the  cock 
at  the  forward  end  of  the  last  car  closed,  so  that  if  the 
train  should  part  between  the  last  two  cars  the  brakes 
will   be  applied. 

108.  Q.  What  is  the  conductor's  valve,  and  what  is  its 
use? 

A.  It  is  a  valve  at  the  end  of  a  pipe  leading  from  the 
train-brake  pipe  upon  each  passenger  car;  it  is  to  be 
opened  from  the  car  in  any  emergency  when  it  is  necessary 
to  stop  the  train  quickly,  and  only  then.  When  used  it 
should  be  held  open  until  the  train  is  stopped,  and  then  it 
should   be  closed. 

109.  Q.  What  is  the  air  signal  for,  and  how  is  it  oper- 
ated? 

A.     It    is   to   signal    the   engineman,   in   place  of  the   old 
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as  to  give  time  enough  to  refill  same  before  much  speed  is 
again  attained. 

82.  Q.  If  the  train  is  being  drawn  by  two  or  more  loco- 
motives, upon  which  locomotives  should  the  brakes  be  con- 
trolled, and  what  must  the  engineman  of  the  other  locomo- 
tive do? 

A.  The  brakes  must  be  controlled  by  the  leading  locomo- 
tive, and  the  enginemen  of  the  following  locomotives  must 
close  the  cock  in  the  train  pipe  just  below  the  brake  valves. 
The  latter  must  always  keep  the  pump  running  and  in  order, 
and  main  reservoir  charged  with  pressure,  with  the  brake 
valve  in  the  running  position,  so  that  he  may  quickly  oper- 
ate the  brakes  if  called  upon  to  do  so. 

83.  Q.  If  the  air  signal  whistle  gives  only  a  weak  blast, 
what  is  the  probable  cause? 

A.  Either  the  reducing  valve  is  out  of  order  so  that  the 
pressure  is  considerably  less  than  forty  pounds,  or  the  whistle 
itself  is  filled  with  dirt  or  not  properly  adjusted,  or  the  port 
under  the  end  of  signal  valve  is  partly  closed  by  gum  or 
dirt. 

84.  Q.  If  the  reducing  valve  for  the  air  signal  is  allowed 
to  become  clogged  up  with  dirt,  what  will  the  result  prob- 
ably be? 

A.  The  signal  pipe  might  get  the  full  main  reservoir 
pressure,  and  the  whistle  will  blow  'when  the  brakes  are 
released. 

85.  Q.  If  you  discover  any  defect  in  the  air  brake  or 
signal  apparatus  while  on  the  road,  what  must  be  done? 

A.  If  it  is  something  that  can  not  be  readily  remedied 
at  once,  it  must  be  reported  to  the  Enginehouse  Foreman 
as  soon  as  the  run  is  completed. 

86.  Q.  What  is  the  result  if  water  be  allowed  to  col- 
lect in  the  main  reservoir  of  the  brake  apparatus? 

A.  The  room  taken  up  by  the  water  reduces  the  capacity 
for  holding  air,  and  the  brakes  are  more  liable  to  stick.  In 
cold  weather  also  the  water  may  freeze  and  prevent  the 
brakes  from  working  properly. 

SPECIAL  FOR  ENGINE  REPAIRMEN. 

87.  Q.  How  often  must  the  air  brake  and  signal  appara- 
tus on  locomotives  be  examined? 

A.     After  each  trip. 

88.  Q.    Under  what  pressure  must  it  be  examined? 
A.     Under  full  pressure. 

89.  Q.  Should  the  train  pipe  pressure  exceed  the  max- 
imum, where  would  you  look  for  the  cause  of  the  trouble? 

A.    In  the  devices  controlling  train  pipe  pressure. 


IN8PEVT0RS. 

90.  Q.  How  often  must  the  main  reservoir  and  the  drain 
eup  under  the  tender  he  drained? 

A.    Atter  each  trtp, 

SI.  Q.  How  often  must  the  triple  valves  and  the  cylin- 
ders of  the  driver  and  tender  brakes  be  cleaned  and  lubri- 
cated? 

A.  They  must  be  thoroughly  cleaned  and  luhricated  once 
every  six  months.  If  the  driver  brake  cylinders  are  so  lo- 
cated that  they  become  hot  from  the  boiler,  they  may  require 
lubrication   more   frequently. 

92.  Q.  If  there  are  any  leaks  in  Uie  pipe  joints  or  any- 
where in  the  apparatus,  what  must  you  do? 

A.    Repair  them   before  the  locomotive  goes  out. 

93.  Q.  How  is  the  brake  shoe  slack  of  the  cam  driver 
brake  taken  up.  and  what  precautions  are  necessary? 

A.  By  means  of  the  cam  screws,  and  it  is  necessary  to 
lengthen  both  alike,  so  that  when  the  brake  is  applied  the 
point  of  contact  with  the  cams  will  be  in  a  line  with  the 
piston  rod. 

94.  Q.  How  is  the  brake  shoe  slack  of  driver  brakes 
on  a  3ocom:0tive  with  more  than  two  imirs  of  driving  wheels 
taken  up? 

A.  By  means  of  a  turn  buckle  or  screw  in  the  connecting 
rods. 

$5.  Q.  How  la  the  slack  of  the  tender  brake  shoea  taken 
up? 

A.  By  means  of  the  dead  truck  levers;  if  they  will  not 
take  it  up  enough,  it  must  he  taken  up  in  the  nnderneath 
connection,  and  then  adjusted  by  the  dead  !even 

96.  Q.  How  far  should  the  driver  brake  piston  travel 
in  applying  the  brakes? 

A,  Not  lees  than  two  incheSp  nor  more  than  three  and 
one  half  inches  with  the  cam  type  of  brake,  and  from  four 
to    six    inches   with    other    forma. 

97.  Q.  What  travel  of  piston  should  the  tender  brakes 
be   adjusted  for? 

A.  Not  less  than  six  inches  nor  more  than  nine  Inches, 
and  such  adjustment  must  be  made  whenever  the  piston 
travel   Is   found   to  exceed   eight    inches. 

SPECIAL    FOR    TBATSMBTT, 

98.  Q.  How  should  you  proceed  to  test  the  air  brakes 
before  starting  out,  after  a  change  In  the  make-up  of  a 
train,  or  before  descending  certain  specially  designated 
grades? 

A,  After  the  train  has  been  fully  charged  with  air,  the 
englneman  must  be  required  to  apply  the  brakes;  when  he 
has  done  so  the  brakes  must  be  examined  upon  each  car  to 
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gong  signal,  and  it  is  operated  by  pulling  directly  down- 
ward on  the  cord  for  one  second  and  releasing  immediately, 
allowing  three  full   seconds  to  elapse  between   pulls. 

110.  Q.  If  the  discharge  valve  on  the  air-signal  system 
is  out  of  order  or  leaking  on  any  car,  how  can  you  cut  it 
out? 

A.  By  closing  the  cock  in  the  branch  pipe  leading  from 
the  train-signal  pipe  to  the  discharge  valve;  to  do  so  the 
handle  of  this  cock  should  be  placed  lengthwise  with  the 
pipe. 

111.  Q.  How  is  the  slack  taken  up  so  as  to  secure  the 
proper  adjustment  of  piston  travel? 

A.  By  means  of  the  dead-truck  lever,  and  if  that  is  not 
sufficient,  one  or  more  holes  must  be  taken  up  in  the  under- 
neath connection  and  the  adjustment  then  made  by  the 
dead-truck  lever.  Where  automatic  slack  adjusters  are  ap- 
plied to  any  car,  such  adjuster  must  be  fully  released 
before  the  slack  is  taken  up  elsewhere. 

SPECIAL    FOR    INSPECTORS. 

112.  Q.  Do  you  understand  that  no  passenger  train 
may  be  started  out  with  any  of  the  brakes  cut  out  of 
service? 

A.     I    do. 

113.  Q.  Why  is  it  important  that  no  leaks  should  exist 
in  the  air  brake  service. 

A.  Because  they  would  interfere  with  the  proper  work- 
ing  of   the   brakes   and   might   cause   serious   damage. 

114.  Q.  What  must  be  done  with  the  air  brake  or  air- 
signal  couplings  when  not  united  to  other  couplings,  on 
cars  equipped  with  dummy  couplings? 

A.  They  must  be  secured  in  the  dummy  coupling,  so 
that  the  face  of  the  dummy  coupling  will  cover  the  open- 
ing of  the  hose  coupling  so  as  to  prevent  dust  and  dirt 
from   entering  the   hose. 

115.  Q.  If  the  air  issues  from  the  exhaust  port  of  the 
quick-action  triple  valve  when  the  brakes  are  off;  what  is 
the  cause? 

A.  It  is  probably  due  to  dirt  on  the  rubber  seated  emer- 
gency  valve. 

116.  Q.  How  often  must  the  cylinder  and  triple  valves 
be  examined,   cleaned   and   lubricated? 

A.  As  often  as  once  every  six  months  on  passenger  cars 
and  once  in  twelve,  months  on  freight  cars.  The  dates  of 
the  last  cleaning  and  lubrication  must  be  marked  with 
white   paint   on   the   cylinders. 

117.  Q.  What  is  the  difference  between  the  quick-action 
passenger  and  freight  triple  valve? 


INSPECTORS, 

A,  The  paBsenger  triple  valves  have  larger  porta  and 
sHde  valves- 

lis.  Q.  How  may  a  passenger  triple  valve  be  distia- 
Euished? 

A.  By  having  one  exhaust  outlet,  or  suitable  lettering 
lesignating  the  class  of  service. 

11&.  Q.  How  may  a  freight  triple  valve  be  distin- 
fuiabed? 

A.     By  Us  two   exhaust    outlets,   one   being   plugged. 

120*  Q.  When  should  the  graduating  spring  of  the  triple 
"^alve  he  replaced  with  a  new  one? 

A.     When   it   ia  worn  or   rusted   out,   or  not  of  standard 

121.  Q.  To  what  travel  of  piston  must  the  brakes  be 
.djusted  ? 

A.  Not  less  than  six  inches,  and  this  adjustment  must 
e  made  whenever  the  piston  travel  is  found  to  exceed  nine 
aches. 

122.  Q.  How  ts  the  slack  taken  up  so  as  to  secure  this 
djustment? 

A.  By  meanB  of  the  dead*inick  lever,  and  If  that  is  not 
ufficlent  one  or  more  holes  must  be  taken  up  in  the  under- 
eath  connect  ion  and  the  adjustment  then  made  by  the 
ead-truck  lever  Where  automatic  slack  adjusters  are  ap- 
Ued  to  any  car,  such  adjuster  must  he  fully  releised  before 
lie   slack    is   taken   up  else  where. 

123.  Q.  What  are  the  different  holea  in  the  outer  end 
f  the  cylinder  levers  for,  and  why  muat  the  connections 
e   pinned   lo  the  proper  hole  for  each  car. 

A.  These  holes  are  to  enable  the  adjustment  of  the 
rake  pressure  to  be  made  according  to  the  weights  of  the 
ififerent  cars.  The  connection  must  be  made  to  the  proper 
Die  in  each  case,  according  to  the  weight  of  the  car,  so 
s  to  give  proper  braking  power,  otherwise  the  brake  will 
e  ineflScient,  or  the  wheels  may  be  slid  under  the  cars. 

124.  Q.  How  many  sizes  of  high  speed  brake-reducing 
alves  are  there  in  use,  and  how  will  it  be  known  to  which 
ize  of  cylinders  they  should  be  connected? 

A.  There  are  three  sizes,  namely,  one  for  8-inch,  one  for 
Vinch  and  12-inch,  and  a  third  for  14-inch  and  16-inch 
blinders,  and  they  can  be  distinguished  by  the  raised  fig- 
res   cast  on  their  body. 

125.  Q.  To  what  pressure  must  the  high  speed  brake- 
^ducing  valve  be  adjusted  on  passenger  equipment  carsV 

A.     The  authorized   pressure. 


CHAPTER  XIL 

CODE  or  ELXES  GOVEBXING  THE  COXDITIOX  OF,  A3fD 
EEPAIES  TO,  FBEIGHT  AXD  PAS5EXGES  CABS  FOB 
THE  INTEECHAXGE  OF  TRAFFIC  AS  ADOPTED  BY 
THE   M.\STEB   CAR  BUILDERS '  ASSOCIATION. 

These  rules  make  car  owners  responsible  for.  and  there- 
fore chargeable  with,  the  repairs  to  their  cars  necessitated 
by  ordinary  wear  and  tear  in  fair  service,  so  tiiat  defect 
cards  will  not  be  required  for  any  defects  thus  arising. 

Railroad  comi>anies  handling  cars  are  responsible  for 
damage  done  to  any  car  by  unfair  usage,  derailment  or 
accident,  and  for  improper  repairs  made  by  them,  and  they 
should  make  proper  repairs  at  their  own  expense,  or  issue 
defect  card  covering  all  such  damage  or  improper  repairs. 

CARE    OF    FOKEIGN    FBOGHT    CABS. 

Rule  1.  Each  railway  company  shall  give  to  foreign 
cars,  while  on  its  line,  the  same  care  as  to  oiling,  packing 
and  inspection,  that  it  gives  to  its  own  cars. 

intebcha:?gi:?g  ^ieeight   cabs. 

Rule  2.  Cars  offered  in  interchange  must  be  accepted 
if  in  safe  and  serviceable  condition,  the  receiving  road  to 
be   the   judge   in  cases  not  provided  for  in  Rales  3   to  54, 

inclusive. 

IXSTBUCTIOXS  FOB  INSPEClXttS. 
TTSE    OF    DEFECT   CABD. 

Rule  3.  Defect  cards  shall  be  3%  inches  by  S  inches, 
and  of  the  form  shown  below.  They  should  be  printed  in 
red  ink  on  both  sides,  and  shall  be  filled  in  on  both  sides 
with  ink  or  black  indelible  pencil.  The  cards  must  plainly 
specify  in  full  each  item  for  which  charges  are  authorixed, 
indicating  on  which  end  of  the  car  the  def^ts  exist.  The 
end  of  the  car  upon  which  the  brake  staff  is  located  shall 
be  known  as  "B"  end,  and  the  opposite  end  shall  be  known 
as  "A'*  end.  Where  there  are  two  brake  stafEs  on  same 
car,  the  end  toward  which  the  cylinder  push  rod  travels 
shall  be  known  as  "B"  end. 
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M 
Car  No 

C,  B,  Defect  Card. 
{Naime   of   Ro&d.) 
DatG. 

1  g" 
•  s 

:    £ 
:    9 

;     ST 

:   S 

luitlaK,.. 

r  i-iA 

Win  be  received  at  any  point  on  this  company's  lint' 
wttli  the  following  defects:                                               i 

terta  od  tiuTfa  «ld^ 
Willi    lufc    or    bliifk 
in^ettlrle          peoclL 
Atiiirh     tb:ii     rjiril 
wiih   four  tiicts  OB 
om<tif^   riir*-  of   In- 

tWP#B  ctoafc-t.e  tlm- 

iHiTB. 

.*,**..  Inspector   at, -.*,,, 

Rule  4.  Defect  cards  shall  not  be  required  for  defects 
for  which  owners  are  responsible,  except  for  missing  mate- 
rial oo  cars  offered  in  Interchange,  as  provided  for  In  Rules 
27  and  3fJ,  neither  shall  they  be  required  of  the  delivering 
road  tof  improper  repairs  that  were  not  made  by  it,  with 
the  exception  of  the  cases  provided  for  in  Rules  31,  40,  4i, 
42    and   4S. 

Rule  5.  If  a  car  has  defects  for  which  the  owners  are 
not  responsible,  but  which  do  not  render  it  unsafe  to  run, 
nor  unsafe  to  trainmen,  nor  to  any  lading  suitable  to  the 
car,  the  receiving  road  may  require  that  a  defect  card  be 
securely  attached  to  the  car  with  four  tacks,  preferably  on 
the  outside  face  of  intermediate  sill,  between  cross-tie  tim- 
bers. 

Rule  6.  Duplicate  defect  cards  shall  be  furnished  for 
lost  or  illegible  cards. 


DEFECTS    OF    WHEELS    WHICH    JUSTIFY    RENEWAL. 

Oicners  responsible  (Rules  7  to  18): 

Rule  7.  Shelled  out;  wheels  with  defective  treads  on 
account  of  pieces  shelling  out;  if  the  spots  are  over  2% 
inches,  or  are  so  numerous  as  to  endanger  the  safety  of  the 
wheel. 

Rule  S.  Seams  1  inch  long  or  over  at  a  distance  of  % 
inch  or  less  from  the  throat  of  the  flange,  or  seams  3  or 
more   inches  long  on  any  other  point  of  the  tread. 

Rule    9. — Worn    through    chill:    when    the    worn    spot   ex- 
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ceedfi  2^  inches  in  length.    Care  most  be  taken  to  distin- 
guish this  defect  from  flat  spots  caused  bj  sliding  wheels. 

Rule  10.  Worn  flange:  wheels  under  cars  of  80,000 
pounds  capacity  or  under,  with  flanges  having  flat  Tenlcal 
surfaces  extending  more  than  1  inch  from  tread,  or  flange 
1  inch  thick  or  less.  Wheels  under  cars  of  orer  S0,000 
pounds  capacity  with  flanges  having  flat  vertical  surfaces 
extending  more  than  's  inch  from  tread,  or  flange  less 
than  1  1-16  inches  thick.     (See  Figs  195  and  196.) 

Rule  11.  Thick  flange:  flange  over  1  7-16  inches  thick. 
This  does  not  apply  to  wheels  cast  prior  to  September  1, 
1894.     rSee  Fig.   193.) 

Rule  12.  Tread  worn  hollow:  if  the  tread  is  worn  suf- 
ficiently hollow  to  render  the  flange  or  rim  liable  to  break- 
age. 

Rule  13.  Burst:  if  the  wheel  is  cracked  from  the  wheel 
fit,  outward,  by  pressure  from  the  axle. 

Rule  14.  Broken  flange,  caused  by  seams,  worn  through 
chill  or  worn  flange     See  also  Rules  20  and  21. 

Rule  15.  Broken  or  chipped  rim,  caused  by  defeciiTC 
casting,  if  the  tread,  measured  from  the  flange  at  a  point 
%  inch  above  tread,  is  less  than  Z%  inches  in  width.  (See 
Fig.  197.)      See  also  Rules  20  and  21. 

Rule  16.  Cracked  tread,  cracked  plate,  one  or  more 
cracked  brackets,  or  broken  in  pieces  under  fair  usage. 
See  also   Rule  20. 

Rule  17.  Wheels  loose  or  out  of  gauge.  (See  Figs.  198 
and  199.) 

Rule  18.  Chipped  flange:  if  chip  is  on  the  outside  of  the 
flange  and  exceeds  1^/^  inches  in  length  and  %  inch  in  width, 
or  if  it  extends   %  inch  past  the  center  of  flange. 

Delivering  Company  responsible  (Rules  19  and  20): 

Rule  19.  Flat  sliding:  if  the  spot  caused  by  sliding  is 
2%  inches  or  over  in  length.  (Care  should  be  taken  to 
distinguish  this  defect  from  worn  through  chill.) 

Rule  20.  Broken  flange,  except  as  in  Rule  14;  chipped 
flange,  if  chip  is  on  throat  side  of  flange,  and  exceeds  1^ 
inches  in  length  and  %  inch  in  width,  or  if  it  extends  % 
inch  p€ist  the  center  of  flange;  broken  rim,  if  not  caused 
by  defective  casting;  if  the  tread,  measured  from  the  flange 
at  a  point  %  inch  above  tread.  Is  less  than  3%  inches  in 
width  (see  Fig.  197),  or  any  breakage  caused  by  unfair 
usage,   derailment  or   accident. 

Rule  21.  The  determination  of  flat  spots,  worn  flanges 
and  chipped  treads  shall  be  made  by  a  gauge  as  shown  in 
Fig.  192.  The  determination  of  thick  flanges  shall  be  made 
by  a  gauge  as  shown  applied  to  M.  C.  B.  standard  wheel 
(read  and  flange  in  Fig.  193. 


M.  C.  B.  RULE8, 


The  foJ lowing  engraTiugs  of  the  wheel  defect  gauge  (Fig. 
192),  show  the  method  of  us[ng  it: 

For  wheels  under  cars  of  80,000  pounds  capacity  or  under 
with  flanges  1  inch  thick  or  leas;  over  S0,000  poundB  capacity 
with  flanges  less  than  1  1/16  inches  thick. 

For  wheels  under  cars  of  80,000  pounds  capacity  or  under, 
1  Inch  from  tread;  over  80,000  pounds  capacity,  %  inch 
from   tread. 


F^-.T 


/^-^ 
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Fig.   192 
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Fig.  193 


M.|C  B.  5TArvd/»R0  WHCEL  TREAD  %  rLAN(rC 
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AXLES. 
DEFECTS    OF    AXLES    WHICH    JUSTIFT    RENEWAL. 

Owners  responsihle  (Rules  22  and  2SJ: 

Rule  22.  Axles  broken,  or  having  seamy  Journals,  fiJ 
at  the  back  shoulder  worn  out,  or  with  collars  broken 
worn  to  %  inch  or  less,  under  fair  usage 


Fif.  194 


METHOD  OF  GAUGING  SHELLED  AND  FLAT  SPOTS. 


Fiff.  195 


METHOD  OF  GAUGING  WORN   FLANGES. 


Fig.  196 

METHOD  OF  GAUGING  WORN  FLANGE8. 
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Fig.  197 

MRTHOD  OP  eAf  QINO  CKIPPED  BIUB. 

Fig.  198 

WheeT*  ara  out  of  gauge 
If  feiv  than  4  fe«t  G  I  ncKes 


^v^ 


or  mora  than  4  feet  SJ^lncbei  here. 


::z ^ 


EE 


/        or  Ictt  tti»n   &  tetit  4  In^heft  here         V 
For  Wheel!  ceil  prior  to  Sept*  I,  I8&4« 

Fig.  199 


Wheels  are  out  of  gauge  If  lesd 
—  than  4  feet  6J4  Inches  here  — 


\ 


/ 


/ 


or  If  more  than 
4  feet  6%  Inches  here 


■—•  or  less  than  6  feet  4  Inches  here  — ■ 
For  wheels  cast  after  August  31.  1884. 
IfiewniinMH  to  be  made  at  ihe  eame  height  cm  Ike  ^oheele  a$  the  eaUer'  ^  the  oib. 


J31 


C 


300 


CARS, 


Rule  23. 

Axles 

less  than 

the  following  prescribed 

lin 

Capacity  of  Car. 

Journal. 

Wheel  Seat. 

Center. 

100,000 

5 

inches. 

6%  inches. 

5%  inches. 

80,000 

4% 

* 

ey*     " 

5  5-16 

'* 

70,000 

4 

' 

5%       " 

4% 

• 

60,000 

3% 

' 

5 

4% 

• 

50,000 

3% 

* 

4%       " 

4% 

* 

40,000 

3^ 

* 

4%       " 

3% 

* 

30,000 

3 

( 

4y4       " 

3% 

• 

20,000 

2% 

' 

4%       " 

3%      ' 

• 

All  cars  to  have  their  capacity  stenciled  on  them. 

Delivering  Company  responsible  (Rule  24): 
Rule    24.     Cut    journals,    axles    bent    or    axles    rendered 
unsafe  by  unfair  usage,  derailment  or  accident. 


TRUCKS. 

DEFECTS    OF    TRUCKS    WHICH    JUSTIFY    REPAIRS     IF    OWNERS    ABE 

RESPONSIBLE,    OR   REPAIRS    OR   CARDING    IF    DELIYEBINO 

COMPANY    IS    RESPONSIBLE. 

Owners  responsible  (Rule  25): 

Rule  25.  Defective,  missing  or  worn-out  parts  of  trucks 
not  elsewhere  provided  for,  which  have  failed  under  fair 
usage,  or  if  any  part  of  the  truck  frame  or  attachments 
is  less  than  2%  inches  above  the  top  of  the  rail. 

Delivering  Company  responsible  (Rules  26,  27,  28): 

Rule  26.  Damage  of  any  kind  to  the  truck  due  to  unfair 
usage,    derailment   or   accident. 

Rule  27.  Material  missing  from  trucks  of  cars  offered  in 
interchange. 

Rule  28.  Journal  bearings  and  journal  box  bolts  which 
require  renewal  by  reason  of  change  of  wheels  or  axles 
for  which  the  delivering  company  is  responsible,  regardless 
of  the   previous  condition  of  the  bearings. 

BRAKES. 
DEFECTS   OF   BRAKES    WHICH   JUSTIFY   BEPAIB8. 

Owners  responsible  (Rules  29,  30): 

Rule  29.  Defective,  missing  or  worn  out  parts  of  brakes, 
not  elsewhere  provided  for,  which  have  failed  under  fair 
usage,  except  missing  material  on  cars  offered  in  interchange. 

Rule  30.  Cylinder  or  triple  valves  of  air  brake  cars  not 
cleaned  and  oiled  within  twelve  months  and  the  date  of 
last  cleaning  and  oiling  marked  on  the  brake  cylinder  with 
white  paint. 
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Deliverinff  Company  rGspomtihl^  (Rules  31,  3:i,  33): 

Rule  31.  If  1  inch  hose  aad  Uttings  are  found  on 
L^-lnch  train  pipe. 

Rule  32.  MiBBing  or  lorn  air  braKe  liose  or  missing  or 
broken  air  brake  fittings,  angle  cocks,  cutH3Ut  cocks,  cylinders 
I  ad  reservoirs,  triple  valves,  release  valves,  and  pressure 
'etafning  valves  or  parts  of  any  of  these  items. 

Rule  33.  Damage  to  any  part  of  the  brake  apparatus 
caused  by  unfair  usage,  derailment  or  accident. 

Ownera  responsibility  qualifieti  {Rule  S4): 

Rule  34.  If  tlie  car  has  air  signal  pipes  or  air  brake 
sipefl  but  no  air  brakes,  the  hose  and  couplinga  on  the  car 
ire  at  owner's  risk,  unless  the  car  is  stenciled  that  It  is 
;o  equipped. 

BODIES. 

)En&CTS    or   aoDOCS    vt^nicn    jfstify    eefaibs    if   owNEKa    ahe 

DELlVEBlNfj    OOMrANY    IS    RKSPON^IBLE, 

Owners  responsible  [Rules  35,  S€,  S7): 

Rule  35.  Locks,  side  doors,  end  doors,  roof  doors,  grain 
loors  and  all  inside  or  concealed  parts  of  cars  missing  or 
lamaged  under  fair  usage*  and  failure  or  loss  under  fair 
3sage  of  any  part  of  the  body  of  the  car,  except  as  pro- 
vided for  in  Rules   39  and  S5. 

Rule  36.  Care  not  within  the  limita  of  standard  height 
'or  couplers,  31^  Inches  to  34^^  inches  for  standard  gauge 
;ara. 

Rule  37.  Steps,  ladders,  handholes  or  running  boards 
n  had  order  or  insecurely  fastened,  or  absence  of  grab- 
rons  or  handholds  as  required  by  law.  Handholds  or 
^rab irons  must  he  of  wrought  iron  or  steel  and  secured  by 
jolts  or  lag  screws. 

Delivering  Company  re^ponsibl^f  ( Ridefi  .?K,  ;1,9.  V^.  }i.  f^,  J.T;: 

Rule  3%.  Damage  of  any  kind  to  the  body  of  the  car 
loe  to  unfair  usage,  derailment  or  accident. 

Rule  39,  Material  missing  from  body  of  cars  offered  in 
Qterchange.  except  locks,  aide  doors,  grain  doors  and  all 
Dside  or  concealed   parts  of   car. 

Rule  40.  M.  C.  B.  couplers  not  equipped  with  steel  or 
KT^rought  iron  knuckles. 

Rule  41.  Cars  intended  to  be  equipped  with  metal  brake 
>eam8  and  so  stenciled,  if  found  with  wooden  brake  beams. 

Rule  42.  Cars  equipped  with  M.  C.  B.  couplers  having 
>ocket  rear  end  attachments  and  so  stenciled,  if  found  with 
Ail  pin  attachments  instead  of  pocket. 

Rule  43.  Uncoupling  attachments  of  M.  C.  B.  couplers 
>ffered  in  interchange  must  be  made  operative  before  movinj^ 
from    interchange  points. 
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IMPROPER     REPAIRS. 


Company  making  repairs  responsible  (Rules  44,  45): 
Rule  44.    Any  company  making  improper  repairs  is  solely 

responsible  to  the  owners,  with  the  exception  of  the  cases 

provided  for  in  Rules  31,  40,  41,  42  and  43. 

Rule    45.     The    company   making   such    imprc^er   repairs 

shall   place   upon   the   car,  at   the   time  and   place  that  the 

work   is   done,   an   M.    C.   B.   defect   card,   which   card   shall 

state   the   wrong   material   used. 

COMBINATIONS     OV     DEFECTS     WHICH     DENOTE     UNFAIR     USAGE    IF 

CAUSED    AT    OXE    AND    THE    SAME    TIME    AND 

AT  THE  SAME  END  OF  CAR. 

Rule  46.  Damaged  coupler,  accompanied  by  damage  to 
either  coupler  stop,  filing  block,  draft  timber  or  its  substi- 
tute or  end  sill. 

Rule  47.  Damaged  coupler  pocket,  accompanied  by 
damage  to  either  draft  timber  or  its  substitute,  or  end  sill. 

Rule  48.  Damaged  coupler  stop  or  filling  block,  accompa- 
nied by  damage  to  either  coupler  or  end  sill. 

Rule  49.  Damaged  draft  timber  or  its  substitute,  accom- 
panied by  damage  to  either  coupler,  coupler  pocket  or  to 
end   sill. 

Rule  50.  Damaged  wood  or  iron  buffer  block,  accom- 
panied by  damage  to  end  sill. 

Rule  51.  Damaged  end  sill,  accompanied  by  damage  to 
either  coupler,  coupler  pocket,  coupler  stop,  filling  blocK, 
draft  timber  or  its  substitute,  wood  or  iron  buffer  block,  or 
longitudinal   sill. 

Rule  52.  Damaged  longitudinal  sill,  accompanied  by 
damage  to  end  sill. 

Rule  53.  Damaged  longitudinal  sills,  if  necessitating 
replacement  or  splicing  of  more  than  two  sills. 

Rule  54.  Damaged  corner  and  end  posts,  if  necessitating 
the  replacement  of  or  repairs  to  more  than  two  end  or  two 
corner  posts  at  one  end,  or  more  than  one  end  and  one  cor- 
ner post  at  same  end  of  car. 

The  word  "coupler"  in  the  above  rules,  46  to  54,  inclu- 
sive, means  the  coupler  body  or  knuckle. 

INSTRUCTIONS    TO    REPAIRMEN. 

Rule  55.  Any  car  having  defects  which  render  It  unsafe 
to  run,  unsafe  to  trainmen,  or  to  any  lading  suitable  to  the 
car,   may  be  repaired. 

Rule  56.  Repairs  to  foreign  cars  shall  be  promptly 
made,  and  the  work  shall  conform  in  detail  to  the  orig- 
inal construction,  and  with  the  quality  of  material  origin- 
ally  used,    except   that   malleable   iron   M.    C.   B.   standards 
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may  be  subeUtuted  for  gray  Iron  M.  C.  B.  standards,  and 
gray  iron  may  be  used  in  place  ol  malleable  wbete 
gray  iron  is  an  M,  C.  B.  standard,  provided  that  in  substl- 
tuting  malleable  iron  for  gray  iron  the  price  of  gray 
iron  is  used,  and  except  as  provided  for  in  Rules  60  and 
61. 

Rnle  57.  In  repairing  damaged  cars  M.  C.  B.  standards 
may  be  used  wben  of  dimenslona  that  do  not  impair  the 
strength  of  the  cars,  in  Hen  of  the  parts  forming  its 
original  construction.  When  using  materials  for  repairs  to 
foreign  cars  for  which  the  Master  Car  Builders'  Association 
has  adopted  specifications  as  a  standard,  the  materials  must 
comply   with  the  reauirements  of  these  speciflcations. 

Rule  68.  In  making  repairs  for  which  oiyners  are 
responsible,  30-1  nch  and  36-inch  wheels  may  be  replaced 
with  33-inch  wheels,  if  practicable.  If  changes  are  neces- 
sary in  order  to  bring  the  ear  to  the  proper  height,  the 
cost  of  so  doing  shall  also  be  chargeable  to  the  car  owner. 

Rule  59.  Couplers  of  the  vertical  plane  type  other  than 
M,  C.  B.  replaced  with  M.  C.  B.  standard,  the  expense 
gf  alteration  thus  necessitated  shall  be  chargeable  to  car 
owners. 

Rule  60-  When  M*  C.  B.  couplers  of  another  make  are 
pla*?ed  upon  a  car,  the  uncoupling  arrangements  shall  be 
made  operative  at  tlie  expense  of  the  company  making  the 
repairs. 

Rule  61.  When  M.  C.  B.  couplers,  knuckles,  metal  brake 
beams,  wheels  or  axles  are  replaced  under  conditions  which 
make  them  chargeable  to  the  owner,  it  must  be  plainly 
stated  on  the  repair  card  and  stub  whether  the  material  is 
new   or  second    hand.  • 

Rule  62.  Any  company  finding  cars  not  within  the  limits 
of  standard  height  for  couplers  may  make  repairs  and 
charge  to  owners.  Cars  should  be  adjusted  in  height  when 
empty,  as  far  as  possible,  and  in  order  to  justify  a  bill 
for  this  work  under  the  Rules  of  Interchange  an  empty  car 
measuring  32%  inches  or  less  should  be  adjusted  to 
34%  inches,  or  within  ^4  inch  thereof,  and  when  it  is  neces- 
sary to  alter  a  loaded  car  it  should  be  adjusted  to  33% 
inches  or  within  i/4  inch  thereof,  or  as  nearly  as  possible  to 
such  height  as  will  bring  it  to  34%  inches  when  the  car  is 
unloaded,  the  height  to  be  measured  from  top  of  the 
rails  to  the  center  line  of  the  coupler  shank. 

Rule  63.  Center  sills  or  draft  timbers  must  not  be 
spliced.  All  other  sills  may  be  spliced  once.  When  the 
sills  are  less  than  12  inches  in  depth  the  plan  shown  in  Fig.  200 
is  to  be  followed: 

When  the  sills  are  12  inches  or  more  in  depth  the  plan 
shown  in  Fig.  201  is  to  be  followed: 
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The  splice  may  be  located  either  side  of  body  bolster,  but 
the  nearest  point  of  any  splice  must  not  be  within  12  inches 
of  same.  The  splicing  of  two  adjacent  sills  at  the  same  end 
of  the  car,  or  the  splicing  of  any  sill  between  cross-tie  timbers, 
will  not  be  allowed. 

Rule  64.  Wheels  on  the  same  axle  must  be  of  the 
same   circumference. 

Rule  65.  New  wheels  must  not  be  mated  with  second 
hand  wheels. 
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SPLICING   SILLS. 
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Rule  66.  Prick  punching  or  shimming  the  wheel  fit 
must  not  be  allowed. 

Rule  67.  The  wheel  seats  of  foreign  axles  must  not 
be  reduced  more  than  1/16  inch  to  fit  the  wheels,  and  in  no 
case  must  they  be  reduced  below  the  limits  given  in  Rule 
23. 

Rule  68.  Any  company  repairing  foreign  cars  with  wrong 
material,  and  not  in  compliance  with  the  Rules  55  to  68. 
inclusive,  shall  be  liable  to  the  owners  for  the  cost  of 
changing  such  car  to  the  original  standard,  or  to  the 
requirements  of  these  rules,  except  that  companies  applying 
axles  smaller  than  the  limits  given  in  Rule  23  shall 
not  be  held  responsible  for  improper  repairs  if  the  car  is 
not  stenciled  showing  the  capacity  of  the  car. 

Rule  69.  In  replacing  air  brake  hose  on  foreign  cars 
for  which  bills  are  made,  new  hose  must  be  used. 
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Rule  70.  If  the  weight  of  a  car  is  found  to  vary  more 
than  500  pounde  from  the  light  weight  Btenciled  on  the  car. 
a  railroad  company  having  the  car  la  its  poaaessloa  may 
weigh  and  restencil  the  car,  making  a  charge  lor  each  car 
weighed  and  so  reported.  The  raOroad  company  making 
the  bill  shall  notify  tbe  owner,  giving  the  date  and  point 
at  which  the  reweighing  was  done. 

Rule  71.  Cars  undergoing  extraordinary  repairs,  such 
as  sills,  resheathing,  roofing.  etc.»  roust  be  re  weighed  and 
reatenciled  by  the  company  having  the  car  in  its  possession  at 
its  own  expense,  and  the  owner  notified. 

Rule  12.  When  second  hand  axles  are  applied  under  con- 
ditions which  make  them  chargeable  to  the  owners,  the 
diameters  of  journals  of  such  axleg  applied  must  not  be 
less  than  %  inch  above  the  limit  dimensions  given  in  Rule 
23. 

Rule  73.  When  two  or  more  cars  chained  together,  or 
any  cars  which  require  switch  chains  to  handle  them,  are 
delivered  at  an  interchange  point,  the  receiving  road  shall 
deliver  to  the  delivering  road  at  the  time,  an  equivalent 
number  of  switch  chains  of  the  same  size  as  the  chains 
no  used  on  the  cars  delivered,  or,  in  lieu  thereof,  furnish  a 
defect  card  for  such  chains. 

USE  OK  BEl'ATK  CARD, 

Rule  74.  When  repairs  of  any  kind  are  made  to  for- 
eign cars  a  repair  card  shall  be  securely  attached  to  out- 
side face  of  intermediate  sill  between  cross-tie  timbers.  This 
card  shall  specify  fully  the  repairs  made,  and  reason  for 
same,  the  date  and  place  where  made,  and  name  of  road 
making  repairs;  also  show  location  of  parts  repaired  or 
renewed.  The  end  of  car  on  which  brake  staff  is  located 
shall  be  known  as  "B"  end,  and  the  opposite  end  as  "A" 
end.  Where  there  are  two  brake  staffs  on  the  car,  the 
end  toward  which  the  cylinder  push  rod  travel?  shall  be 
known  as  "B"  end.  The  card  shall  be  provided  with  a 
stub,  which  will  duplicate  Information  on  the  card,  and 
stubs  must  be  forwarded  with  the  bill. 

If  no  bill  is  to  be  rendered,  the  repair  card  stub  must 
be  forwarded  on  or  before  the  twentieth  day  of  each 
month,  with  the  words  "no  bill"  written  across  the  face  of 
the  repair  card  stub.  In  case  it  is  not  the  intention  to 
render  bill,  the  words  "no  bill"  shall  be  written  across 
the  face  of  the  repair  card. 

Rule  75.  The  repair  card  shall  be  3%  by  8  inches,  and 
the  stub  3^^  by  4  inches.  The  card  shall  be  printed 
on  both  sides  in  black  ink,  and  shall  be  filled  in  on 
both  sides  with  ink  or  black  indelible  pencil,  and  be  of 
the   following  form: 
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Tbe  cards  anG  stubs  must  state  wli^ther  solid  or  filled 
Journal  ])earmgs  are  applied  or  removed. 

Rule  76.  Any  road  making  partial  repairs  of  defects 
on  a  car  which  are  covered  by  defect  cards  will  have  the 
defects  repaired  crossed  off  the  original  card  wJth  Ink  or 
tndelible  pencil  and  card  placed  back  on  car-  A  copy  of  the 
card  accompanying  the  bill  with  the  defects  which  were  not 
repaired  crossed  off  will  be  sufficient  authority  to  bill. 

Rule  77.  Duplicate  repair  cards  shall  be  furnished  for 
lost   or   Illegible  cards. 

IWSTRUCTIOJfa    FCm  BHXING. 

Rule  7S.  Bills  may  be  rendered  for  work  done  under 
Hule  55,  except  in  cases  where  owners  are  not  responsible 
and  the  car  bears  no  defect  card  covering  the  defects 
repaired,  stating  upon  the  bHl  the  date  and  place  where 
the  repairs  were  made;  the  repair  c^rd  stub  or  defect  card 
to  accompany  the  bill- 
Rule  79,  Car  owners  may  require  receipt  of  repair  card 
or  fitub  before  payment  of  bill  for  repairs. 

Rule  SO.  For  repairs  made  on  defect  cards,  the  card 
must  accompany  the  bill  as  voucher  for  the  work  done,  but 
no  bill  J^hall  be  rendered  for  repairs  which  have  not 
been  made. 

Rule  SI.  When  improper  repairs  of  owner *s  defects  have 
Won  made  and  bill  rendered »  the  owner  may  counter  bill 
against  the  company  making  the  wrong  repairs  for  the  cost 
of  changing  the  car  to  the  original  standard,  or  to  the  require- 
ments of  Rules  55  to  77,  inclusive,  if  the  work  is  done. 

Rule  82.  When  improper  repairs  of  defects  for  which 
owners  are  not  responsible  are  made,  the  owner  may  make 
bill  against  the  company  making  the  improper  repairs  for 
the  cost  of  changing  the  car  to  the  original  standard,  or  to 
the  requirements  of  Rules  55  to  77,  inclusive,  if  the  work 
is    done. 

Rule  83.  The  evidence  of  a  joint  inspector  or  the  joint 
evidence  of  two  persons,  one  representing  the  owner  of  the 
^ar.  and  the  other  representing  the  delivering  road,  that 
ttie  repairs  are  not  proper,  shall  be  final.  A  joint  evidence 
^^rd  shall  be  used  for  this  purpose,  which  shall  describe 
^^d  show  location  of  parts  repaired  or  renewed.  The  end 
°f  the  car  on  which  the  brake  staff  is  located  shall  be  known 
^^  "B"  end,  and  the  opposite  end  as  "A"  end.  Where 
there  are  two  brake  staffs  on  the  car,  the  end  toward  which 
tk-  ^^''i'^^^r  push  rod  travels  shall  be  known  as  "B"  end. 
inis  card  shall  be  of  the  following  form: 
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THE RAILWAY  CO. 


Report  of  Improper  Repairs  to Cars. 


Station 190.. 

Car  No...  Initial...  Received  from R*y.    At.  ..Date...  190.. 

Description  of  wrong  Repairs      How  Repairs  should  be  made 


Show  how  Carded  on  other  Side. 
We  Certify  Above  to  be  Correct. 


{::: 


.  .Inspector  for R'y- 

Inspector  for R'^* 
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THE RAILWAY  CO. 

C.  B<  Defect  Card.    Issued  by . . .  .R'r-    At Date . , .  .190 . . 

pector. Reading  as  follows , 


C.  B,  Repair  Card.   Issued  by R'y.   At Date l&O. . 

pector. , .Reading  as  follows. , . 


^poeition  of  Car. 

irded  to Shop;  Repaired;  went  forward  without  Repairs. 


Rule  84.  The  joint  evidence  card,  aceompanied  hy  a 
iper  repair  card,  upon  which  a  bill  has  been  made,  Hhall 
used  as  authority  for  rendering  bill,  but  if  unaccom- 
lied  by  such  repair  card,  the  joint  evidence  card  shall 
sent  to  the  company  against  which  the  evidence  has 
!n  presented,  and  it  shall  furnish  a  defect  card  covering 
J  wrong  repairs  if  it  made  them. 

Rule  85.  Bills  may  be  rendered  against  car  owners  for 
;  labor  only  of  replacing  couplers,  brake  beams  (including 
ir  attachments,  such  as  shoes,  heads,  key  bolts,  Jaws 
1  hangers),  brake  levers,  top  and  bottom  brake  rods  that 
^e  been  lost  on  the  line  of  the  company  making  the 
•airs.  Coupler  springs,  followers  and  yokes  may  be 
luded  in  the  above,  providing  they  have  been  lost  with 
^  couplers. 

Rule  86.  In  making  bills  under  these  rules,  the  infor- 
tion  necessary  for  the  car  department  should  be  embodied 
the  following  forms,  whether  the  same  is  made  as  a  bill 
a  statement  to  accompany  a  bill: 


i 


310 


CARS, 


I 


o 


^  i-  F 
Cv  OB 


w 

e 


1^ 


^  01  K 


0 


Bi 


=£3=5 


psg 


M.  C,  B,  RULES. 


311 


i 

I    I    -^ 


1 

M 

3' 

L§ 

1 

1 

l|l| 

J 

'  iT 

1 

2 

^ 

1 

111 

s 

1 

1 

j«i^  1 5  \ 

i 

aapdg    13 

jaqumi 

1 

nmo  |i 

1    ^1 

1   lil 

1 

- 

%  \a 

1    31 

1    5 

|lal 

J  in 

1  if 

< 
P 

1 

EC 

if 

> 

1 

BlBRiai 

^ 

^ 

asreid 

dj 

BG 

\ 

I 


$7.50 
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11.00 
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Rule  87.  Bills  rendered  for  wheels  and  axles  shall  be 
in  accordance  with  the  following  schedule  of  prices  for 
material,  with  the  proper  debits  and  credits: 

New.       Secondhand.     Scrap. 

One  36-inch  wheel   $10.00 

One   33-inch   wheel    8.50 

One  axle,   100,000  lbs 24.00 

One    axle,    80,000    lbs 19.00 

One    axle,    60,000    lbs 14.00 

One  axle,  50,000  lbs.   (or  under)   12.00 

and  with  an  additional  charge  for  all  labor  for  each  pair 
of  wheels  and  axles  removed  from  all  arch  bar  trucks  of 
$1.75,  and  from  all  solid  pedestal  trucks  of  $2.00.  If  new  wheels 
and  axles  are  substituted  for  secondhand  wheels  and  axles, 
proper  charges  and  credits  shall  be  allowed,  although  such  sub- 
stitution be  made  on  account  of  only  one  loose  or  defective 
wheel,  or  a  defective  axle,,  with  the  following  exceptions: 
In  case  the  owner  of  a  car  removes  a  damaged  wheel  or 
axle,  no  charge  shall  be  made  for  any  difference  in  value 
between  the  parts  used  and  those  removed  that  are  not 
damaged. 

Rule  88.  If  car  owner  elects  on  account  of  improper 
repairs  to  remove  M.  C.  B.  standard  axles  suitable  to  the 
capacity  of  the  car,  he  shall  make  charge  for  secondhand 
axles  and  allow  credit  for  secondhand  axles  if  they  are  in 
good  order.  Axles  removed  below  the  journal  limit  of 
100,000  pounds,  80,000  pounds,  60,000  pounds  and  40,000  pounds 
capacity  to  be  credited  as  scrap  when  removed. 

Rule  89.  Bills  for  wheel  and  axle  work  must  make 
specific  mention  of  each  axle  and  wheel  removed  or  applied. 

Rule  90.  Bills  which  do  not  embody  all  the  information 
called  for  by  the  headings  of  the  columns  may  be  declined 
until  made  to  conform  to  the  requirements  of  the  rule.  If 
no  marks  are  found  on  wheels  or  axles  removed,  a  notation 
to  that  effect  must  be  made  on  face  of  bill. 

Rule  91.  In  noting  on  bills  the  cause  of  removal  of 
wheels  and  axles,  the  terms  used  in  Rules  7  to  24,  inclusive, 
shall  be  used,  and  the  dimensions  of  the  defect  or  varia- 
tion from  the  prescribed  limits  should  be  carefully  speci- 
fied. 

Rule  92.  Bills  for  repairs  made  under  these  rules  and 
for  material  furnished  shall  be  in  conformity  with  schedules 
of  prices  and  credits  for  the  articles  enumerated  below: 

Material.  Charge.      Credit. 

Air-brake    hose,     1 14     inch,    complete    with     fittings 

applied  to  car    $2.00  

Air-brake  hose,  1%   inch,  credit  for  fittings  for  same  $  *80 

Air-brake  hose,  1  inch,  complete  with  fittings  applied 

to    car     1.75  

Air-brake  hose,  1  inch,  credit  for  fittings  for  same 80 

Angle  cock    1.40  

Angle   cock    handle     .08  
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Matednl, 


Aujcillftry   reservoir „.,.....,..,! 

Bolts,    naiB,    ana   forglGga,    flnislied    .,,.,.».  per   lb* 

BraJce  ^hoe^  a^pplied :  do  credit  for  eurap ,.  .. 

Brake   shoe   key,   appUed;   no   ercdit  for   eorap    ^.  .. 

C&stlngB,  rougb  Iron .,,„...  per  lb» 

"        meilleal^le  Iron    ...,.,.,..,.      " 

■'       steel " 

Chnln   , . - , ,  . . 

Couplf ngp  dummy ,....,,....,..., 

Coupler,   M.   C.    B..   complete,   new,   malleable   Iron.* 
Coupier,    M.    C*    B.>    uomplete,    naw,   steel.  ...,,„  ,. 

Coupler   bods',   one,  new,   malleable  Iron..,,,, 

Coupler    body,    one,    new,    steel .,.,,,...-..,,...,. 

Coupler  knuckle    . .  , .  * .,.,..... ,  , ,  . , 

Other   individual   malleable,  iwraugbt  or   Hteel   parts, 

per  lb. 

Cut-out  eot'k H . . 

Cut-out  cock  bandle ....,,. 

Cylinder,  body    tS  by   11   inches)    .*  .. *  .,  ,. 

*'  pifton  and   rod    ..,....*.,,,**..,.,..,. 

"  piston    rollover ,  . .  . . 

**  piston  parking  leather ..  .. 

■*  ■*  "  "       expander    , , . 

pUton    releaee    spring 

**  noq-preiisure  bead 

"  gasket *  *.  . .  . *  r .  . .  .... 

Door,    fnr    end    of   box    or   stock   car,    wooden,    each, 

applied  ;  no  credit  for  scrap    . .  ^ .  - , . 

Do<ir»  for  end  of  box  or  stock  car,  ventilated  (wpadetl 

frame  with  iron   roda),  each,   applied;   no  credit 

for  scrap    , , 

Door,    for    side    of    bux    or    Klmk    c-ar,    wooden,    cat?h, 

applied ;    no    credii    tor    scrap     

Door,  for  side  of  box  or  stock  car,  ventilated  (wooden 

frame  with   Iron  rods),  each,   applied;   no  credit 

for  scrap    

Door,    for   side    of    stock   car,   with   iron    rods,    each, 

applied ;    no   credit   for   scrap    

Door,  for   roof  of   coke   car,   wooden,   each,   applied; 

no  credit  for  scrap    

Door,    for   roof  of  stock   car,   wooden,   each   applied ; 

no  credit  for  scrap 

Gasket,    air-hose   coupling    

Half  door,  for  side  of  box  or  stock  car,  each,  applied 

no   credit    for   scrap    

Hatch   cover,    for    roof   of    refrigerator    car,    wooden, 

each   applied ;   no  credit  for   scrap    

Hatch  plug,  for  refrigerator  car,  wooden,  each,   ap- 
plied ;  no  credit  for  scrap    

Iron,   galvanized    per  lb. 

Journal  bearings  of  brass  or  bronze,  lined  or  unlined, 

per   lb.,    applied    

Journal  bearings,  filled  brass  or  bronze  shell,  per  lb., 

applied    

The  weight  charged  for  new  journal  bearings  for 
7  inch  journals  and  over,  but  not  8  inches  long,  shall 
not  exceed  10  pounds  ;  the  weight  charged  for  new  jour- 
nal bearings  for  journals  8  inches  long  and  less  than 
9  inches  long  shall  not  exceed  13  pounds ;  and  for 
new  journal  bearings  9  inches  long  or  over,  but 
not  10  inches,  20  pounds.  The  weight  charged  for 
new  journal  bearings  for  100,000-pound  capacity 
care  (5%  by  10  Inches)  shall  be  25  pounls.  The 
weight  of  scrap  credited  must  be  one-half  the  weight 
of  the  bearing  charged. 
Labor,  per  hour    


5.00 
4.00 
2.25 

.75 
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2.50 
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SiaterUl.  Charge.      Credit 

Lumber — yellow,  white  and  Norway  pine,  poplar,  oak 
hickory    and    elm,    dressed    and    framed,    per    ft. 

B.M.,  required  to  make  the  part $  0.03 

Nails    per    lb.  .03         

Paint,  lead,  freight  car,  mixed "  .15         

Paint,  mineral,   freight  car,  mixed "  .05         

Pipe,  nipple  on  end  of  train  pipe .10  

Pipe.   %  -inch,  per  foot .03         

"    114-Inch,      *'         07  

Pressure-retaining  valve    1.00  

Release  valve    .70  

Release   valve   handle    .08         

Release  rod    .10         

Steel   for  springs,  rough per  lb.          .04  %c. 

"     helical  springs    **             .03%  .01 

Train  pipe  air  strainer  (1V4  inch) .55  

Triple  check  valve  case .80  

Triple  cylinder  cap   (drain  cup) .70  

"  "  "  gasket .35  

"     emergency   valve    .55         

"  "  *•     seat    .50  

"  "     piston .45  

"  "  "      rubber  seat    05  

"  check    valve     25  

"  "      spring    .02  

"     case  gasket    .08  

graduating   spring     .05  

stem    .15  

"    nut    25  

"  "  valve     .05  

"     piston    and    ring 1.75  

"  "       ring   (only) .25  

"      slide  valve .90  

"         "  "     spring    05  

"     valve  strainer    .05  

"         "       gasket    .15  

Rule  93.  Not  more  than  one  pound  of  mineral  paint  can 
be  charged  for  15  square  feet  of  surface  covered,  and  not 
more  than  one  pound  of  lead  paint  for  12  square  feet  of  surface 
covered.     No  charge  to  be  made  for  lettering. 

Rule  94.  Whenever  scrap  credits  are  allowable  the 
weights  of  scrap  credited  shall  be  equal  to  the 
weights  of  the  new  metal  applied,  except  as  otherwise  pro- 
vided in  the  rules,  and  except  in  the  case  of  scrap  M.  C. 
B.  couplers,  and  parts  of  same,  and  material  applied  on 
defect  cards,  in  which  cases  the  weight  and  kind  of  metal 
removed  shall  be  credited. 

Rule  95.  In  the  application  of  channels  they  should  be 
charged  out  at  the  market  price  plus  the  necessary  labor 
for  drilling,  etc.;  credit  should  be  at  prices  quoted  above 
for  similar  metal. 

Rule  96.  Bills  shall  not  be  rendered  for  amounts  lees 
than  25  cents  in  aggregate,  but  charges  for  items  less  than 
25  cents  may  be  held  until  they  amount  to  that  sum,  pro- 
vided said  aggregate  is  rendered  within  60  days.  No  bill 
shall    be    returned    for    correction    on    account   of   error   for 
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less  than  100  cents  in  aggregate  of  bill,  hut  gaid  bill  shall 
Qe  pagged  for  payment  at  once,  and  ilie  alleged  error  broiiKht 
to  the  attention  of  the  road  rendering  the  same  wlth!n  sixty 
3ays  from  date  of  bill.  The  receiving  road  ahall  at  once 
Issue  a  letter  of  authority  for  counter  bill  to  cover  the 
icknowledged  error,  said  letter  to  be  attached  to  the  bill 
is  authority. 

No  bills  shall  be  returned  for  correction  on  account  of 
wTon^  car  numbers,  but  road  rendering  bill  should  be  com- 
[nunieated  with  by  letter,  and  if,  after  investigation,  it  Ib 
found  to  be  a  fact  that  wrong  car  number  ha^  been 
jiven,  correct  number  shall  be  furnished  or  credit  covering 
imount  of  charge  allowed  on  next  month's  bllL 

When  necessary  to  return  billa  for  correction,  all  defect 
mrdB  and  repair  card  stubs  should  be  detached  except  those 
soverJng  repairs  to  cars,  the  charge  for  which  there  may  be 
fDine  qnestton  as  to  its  corrcntnees. 

Rule  97.  All  offices  rendering  bill  should  consolidate 
lU  charges  against  any  one  company  Into  one  monthly  bilL 

Rule  ^S.  Journal  bearings  having  a  lining  %-ioch  thick 
>r  thicker,  shall  be  charged  as  Ailed  Journal  bearings,  and 
not  as   lined  journal   bearings. 

Rule  99.  In  rendering  bills  for  owner's  defects^  the  fol- 
owing  should  be  observed: 

No  credit  for  scrap  and  no  charge  for  labor  shall  be 
il lowed   in    renewing   brake  shoes. 

Rule  100.  When  M.  C,  B,  coupler  parts  or  metal  brake 
jeams  are  replaced,  good  secondhand  material  may  be  used, 
uut  they  must  be  charged  at  seven ty-five  per  c^nt  of  the 
jiicco  when  new.  The  credits  for  similar  li&Ho  icieaocii 
'rem  service  in  good  condition  must  also  be  seventy-five 
per  cent  of  the  prices  when  new. 

Rule  101.  Manufactured  articles  not  included  in  the 
ibove  list  must  be  charged  at  current  market  prices,  with- 
>ut  freight  charges. 

Rule  102.  No  percentage  to  be  added  to  either  material 
)r  labor. 

Rule  103.  Bills  for  the  following  work,  to  make  cars 
conform  to  United  States  laws  and  to  conform  to  the  re- 
luirements  of  Rule  62,  must  be  rendered  within  60  days 
ifter  the  work  is  done,  and  must  state  the  height  of  the 
?ar   before  and   after  altering: 

Altering  height  of  one  end  of  one  car ?1.00 

Putting  on  one  handhold  or  grabiron 20 

Rule  104.  The  following  table  shows  the  number  of  hours 
Mrhich  may  be  charged  for  labor  in  doing  the  various  items 
)f  work  enumerated,  which  includes  all  work  necessary 
;o  complete  each  item  of  repairs,  except  in  so  far  as  labor 
s  already  included  in  charges  for  materials: 
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Center  plate-:,  two,  repla  ing  at  same  end... 

Center  plate  bolts,  replacing,  in  part  or  all 
at  one  end  

Center  plate  bolt  or  bolt.=  and  center  plate 
replacing  on  one  end  of  car 

Column  boltH,  one  or  more,  replaced  in  same 
truck     

Comer   Iron,  one,   replaced 

Corn<;r  po.st,  one,  replaced,   empty  car 

Corner  post,  one,   replaced,  loaded  car 

Coupler  HtopH,  all,  at  one  end  of  car,  replaced. 

Coupler  HtopH,  one  or  two,  at  same  end  of 
car,   repla'^ed    

Coupler  with  stem  attachments,  coupler 
springs,  one  or  more  follower  plates, 
Amerlf-an  continuous  draft  key,  American 
continuous  draft  rods,  one  or  two  coupler 
stops,  renewing  or  replacing  any  or  all, 
at  same  end  of  car,  at  same  time 

Coupler,  with  pocket  attachments,  coupler 
spring,  one  or  more  follower  plates,  one 
or  two  coupler  stops,  coupler  pocket, 
coupler  pocket  rivets,  renewing  or  replac- 
ing any  or  all,  at  same  end  of  car  at 
same   time    
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Croas'tle  Umber,  oDe^  r^'placcd  * , 

CfOB&'tie  timber,  one,  replaiod  when  one  or 

more  defective  Rillri  arfi  replact^d..  .*  .  .  .. 

Etoor,  end,  old*  rebnaglng *  . ,  . . 

Door,   side,  old,   rehangiug..  .,  ..  ..  .,  ,.  .,  .* 

Door  post,  one,  replaced,  empty  car.,  ..  ,,  ,. 
Boor  po!?t,  one,   replaced,  loaded  car .  >  . .  . ,  . 
DrEtft  timber,  one,  replaced,.  .............. 

Draft  tlmb«r,  one,   rcplflced  when  its  center 

Bill  hag  been  replaced  ..  ..  ..  _ .,  .. 

Drait  timbers,  two,  on  same  ond.  repl<u:f»d ,  ■ 
Draft  timber  bolt^   complete,    at  one  end   ot 

ear.  replacing 

•Draft  timber  bolts,  tbree  or  less  at  one  end 

of  car,  replaf^tng ,  ^  h  ,.,.,,.......  , 

Craft  timber  bolts,  fo«r  or  more  at  oae  end 

of  car,  replacing , 

End    plank,   one,    renpwed  on   gondola   cj 

witbom  angle  Iroua 

Witt)   angle  irons,  bolted...,,.... 

wltb   itngle  Irons,   riveted 

Eod    pi  auks,    two,    rtftiewed    on    same    end — 

wltbout  angle  Irons,,  , .,  ,.  .,  ..  .. 

wltb  angle  Irons,  bolted..  ..  ,. ,.. 

wltb  angle  Irons,  riveted,.  *,  ..  ..  ,-►...  ,. 
End   planks,    tbree,   renewed  on   same  end^ — 

witbout   ftnKl"  IronB 

with  anfile   irons,  bolted .....,,.,..,.,. 

with  angle  Irons,  riveted 

End    pJanks*    four,    renewed    on    same   end — - 

witbout  angle  Irons  . .  . .  ....,.., 

witli  angle  irons,  bolted 

with  angle  irons,   riveted 

End!  p!iite,  one,  replaced  ...,,. , .  . . 

End   pos^t,  one,  replacijd,    empty  car , . 

End  post,  one,  replaced,   loaded  car..  ,.  ..  .. 

Journal  bojc,  one,  replaced, 

Journal  boics,  two,  on  eamc  aile,  replaced.. 
Journals,  truing  tip  one  or  two,  on  same  axle. 
Flatform  plank,  one,  replaced.,  ,-..,.,.,.. 
Pnitlni!  car  ot)  center,    ernpty .,,.....,..,, 

Putting   car  on    eenter,    loiided..  ..  .. 

Releaaing    rod    for    M.    a    B,    coupler,    one, 

replaced ^  ^  , » 

Running  board,   complete,   appUeif..  .,.,,... 

Spring   plank,  one,    replaced..  .. 

Side    plank,   one,   renewed  on    gonaola  car — 

Without    angle   Ironti ,. 

wltb  anelf  Irons,  bolted , 

with    angle  irotja,   riveted,.  ..  .. 

Side    planks,    two,    renewed    on    sama    sldt 

without  angle  Irons,. 

Side  planks,  two^— 

wjth  anRle  irons,  bolted ,..,*., 

with  angle  Irons,  riveted ., 

Side   plankiR,  tbree,  renewed  on   isame  aidi 

witbout   angle  irons *,,*,,. 

with   angle  irons,  bolted hh ,  ., 

witb   angle  irons,  riveted,,  ...■■■,.,. 
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American  continuous  draft  rods,  one  rod, 
welding    

Arch  bars,  1  or  2,  replaced  on  same  side 
of  truck    

Arch  bar,  upper  or  lower,  or  both,  black- 
smith shop  labor,   repairing 

Axle,  bent,  straightening 

Bolster,   body,  composite,   one,   replaced 

Bolster,  body,  plain  metal  or  wood,  one,  re- 
placed     

Bolster,  body,  plain  metal  or  wood,  one,  re- 
placed when  one  or  more  defective  sills 
are  replaced   

Bolster,  composite,  one,  replaced  when  one 
or  more  defective  sills  are  replaced 

Bolster,  truck,  one,  replaced 

Bolster,  truck,  one,  and  one  spring  plank  in 
same  truck,  replaced 

Brakebeam,  one,  replaced 

Brake  beam,  one,  metal,  blacksmith  labor 
repairing    

Buffer  blocks,  cast-iron,  each,  replacing..  .. 

Buffer  blocks,  wooden,  replacing  at  one  end 
of  car   

Carline,  one,  replaced 

Carrier  iron  bolts,  three  or  less,  at  one  end 
of  car,  applied 

Carrier  iron  bolts,  all  at  one  end  of  car, 
applied    

Center  pin  head  applied,  empty  car 

"  "       "  "        loaded     "     

Center  pin  key  applied,  empty  car 

Center  plate,  one,  replacing 

Center  plates,  two,  replacing  at  same  end. . . 

Center  plate  bolts,  replacing,  in  part  or  all 
at  one  end 

Center  plate  bolt  or  bolts  and  center  plate 
replacing  on  one  end  of  car 

Column  bolts,  one  or  more,  replaced  in  same 
truck    

Corner  iron,  one,  replaced 

Corner  post,  one,  replaced,  empty  car 

Corner  post,  one,  replaced,  loaded  car 

Coupler  stops,  all,  at  one  end  of  car,  replaced. 

Coupler  stops,  one  or  two,  at  same  end  of 
car,  replaced    » 

Coupler  with  stem  attachments,  coupler 
springs,  one  or  more  follower  plates, 
American  continuous  draft  key,  American 
continuous  draft  rods,  one  or  two  coupler 
stops,  renewing  or  replacing  any  or  all, 
at  same  end  of  car,  at  same  time 

Coupler,  with  pocket  attachments,  coupler 
spring,  one  or  more  follower  plates,  one 
or  two  coupler  stops,  coupler  pocket, 
coupler  pocket  rivets,  renewing  or  replac- 
ing any  or  all,  at  same  end  of  car  at 
same   time    
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Crosji-tSe  timber,  aufi.  replaced ,  . .  „  * . 

CroBs-t!e  timber,  one,  rflplaced  Trheo  oufl  or 

more  defective  a  ills  are  replnced. .  ...... 

Door,  end,  old,  rehaugin^  ......-..-,....„ 

DooP,   side,  old,   rehanglng . . „,...., 

Door  post,  one,  replaced,  empty  caf . , 

Door  poEt,  oo¥,   replaced,   IcMVded  car>* 

Draft  timber^  oae.  replaced .,  . , 

Draft  timbur,  one,   replaced   when   its   center 

Hill  has  been  replaced . ,  . . 

Draft  timbers,  ttt-o.  on  same  end,  replaced;.. 
Draft  timber  boUa   complete,    at  one   end   of 

car,  replacLng   .. 

Draft  timber  boUa,  thr*?e  or  leas  at  one  end 

of  tar,  replating..  .. 

Draft  timber  bolts,  fonr  or  more  at  one  end 

of  car,  replacing.. , 

End    plank,    one,    renewed  on   gnndola   car — 

wltbout  angle  irons 

with   angle  irons,  bolted 

with  angle  irons,   riveted , . 

End    plaokfi,    tvro.    renewed    on    eame    end — 

witbout  angle  irons 

wlib  angle  Irons,  bolted, .  ............. 

wllh  ongle  Irnns,  riveted.. ,,..  ,. 

End   planks,   three,   renewed  on  same  end — 

wltbout  ansle  Irons  .....,,.,..., 

with   a  nglp  irons,  bolted 

with  angle  irons,   riveted..  .....   .,.,.., 

End    plaDKs,    four,    renewed    on    aame   end — ^ 

without  angle  Irons 

w^lth  angle  IrouH.  bolted. 

with  angle  irons,   riveted  .... 

End  plute,  one.  replaced  . .  . ,  . ,  . .  . , 

End    past,  one,  replaced.   i?mpty  car ........ 

End  poflt,  one,  replaced,   loaded  ear..  .*,... 

Journal  boJt.  one,   replaced  , ,  , 

Journal  boien.  two,  on  same  aile.  replaced,. 
Journals,  truing  np  one  or  two.  on  a^mo  aile. 

Platform  plank,   one,   replaced 

Putting  car  on  center,    empty ..  " 

Putting  car  on   center,   loaded  ............. 

Heleaaicg    rod    for    M.    C.    B,    coupler,    one. 

replaced    .... _ ,  _  . . 

Running  board,  cqinplcte,  applied,.  . 

Spring  plank,  one,    replaced....  ,, ,. 

Side   plank,   one,   renew^  on    gondola  crar — 

without   angle  irons ..  . ,.  .. 

wit  b  angle  I  rnns,  bolted ,  ,  .....  . .  . . 

with   angle  Iron?,    riveted..,,...,...... 
Side    planks,    two.    renewed    on    same    side — 

without  angle  irons..  .. , 

Side  plankB,  two — 

with  angle  irons,  bolted..  .. 

with  angle  Iroajs.  riveted .. 

Sld^  planks,  three,  renewed   on  >^ame  side — 

without  angle  irona 

with   angle  irons,  boltf^d 

with   angle  Irons,   riveted ,  ., 
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Side  planks,   four,   renewed  on  same  side — 

without  angle  irons 

with  angle  irons,  bolted 

with  angle  irons,   riveted 

Side  plate,  one,  applied , 

Side  plate,  one,  spliced 

Side  post,  one,  replaced .*  .* 

Siding,    removed    and    replaced,    per    lineal 

foot    

SILLS  : 

1  center  slM,  reiJlRcttd 

2  center  Bills,   replaced    

1  end  sill  under  Hl<3iriff,  replaced 

1  end  sill  ouLsId^  sildltig.  rf  |.v    ,  .] 

1   end   sill   undpr      dlnB.  replaced  when   one 

or  more  defe(ti\*e  sills  have  been  replaced 

1   end  sill  pnti^ide  sidl  et,  rep'-^.ced  when  one 

or  more  ^f^ft^rtlve  &111f  have  been  replaced 

1  intermediate  sill,  replaced 

2  "  sills.        "         

3  "  ••  "        ..  .. 

4  "  ••  "        .'.*.'.'.*.' 

1  inter,  sill  and  1  center  sill  replaced 

1  "        "      "     2        ••       sills       "        

2  "     sills  "      1        "        sill         "         

2  "        "       ••      2        "       sills      "         

3       1        "       sill         ••         

3  ••        "       ••     2        "       sills      ••         

4  "        "       "     1        ••        sill         ••        

4        2        ••       sills       "  

1  intermediate    sill,    spliced 

1  side  sill   and    1    center  sill  replaced 

1  "  "  '•      2  ••        sills       "         

2  "  sills  "      ]  '•        sill         "  

2  ••  "  "     2  •'       sills       "  

1  "  sill  spliced  

1  "       sill    replaced     

2  •'       sills       ••  

1  "       sill  and   1    inter,   sill   replaced 

1  2       "        sills        •*  

n  3 

1      4       "  ••  "  

2  ••       sills  "  1  "  sill  "  

2 2  "  sills  "  

2 3  "  sills  "  

2 4  "  "  "  

1  side,  1  inter,  and  1  (enter  sill  replaced..  .. 

2  "      1       ••         "1       

1  ••      2       "         .•     1       .. 

2  "      2      "         "     1       • .... 

1  ••      3       ••         .•      1       .. 

2  ••      3       •'         ••      1       

1   •*  4    '•     "1    ;; ;; 

2  ••  4  "  "1  

1  "  1  "  "2  "        sills     "  ..  .. 

2  '•  1  '•  "2  

1  ••  2  ••  ••     2  •' 

1      "      3       "         '•     2       ••         "  "  .... 


Ordinary 
Caw/ 

Hrs. 

Charge 

for 
Labor. 

sy» 

10 

11 

$1.70 

«.to 

2.90 

25 
8 
8 

6.C0 

1.00 

.60 

.10 

82 

88 
15 
7 

6.40 
7.60 
8.00 
1.40 

.60 

.40 
6.80 
7.00 
8.20 
9.40 
7.60 
8.80 
8.60 
10.00 
9.60 
12.00 
12.00 
18.00 
2.20 
9.60 
10.60 
18.60 
14. i« 
240 
6.00 
8.00 
8.80 
10.00 
11.20 
12.40 
11.60 
12.80 
14.00 
16.20 
10.60 
14.80 
11.60 
1S.20 
12.60 
16.20 
18.60 
17.20 
11.60 
15.2) 
12.60 
18.80 


Refrigerator 
Cars. 

Charge 

for 
Labor. 


Hrs. 


86 
16 
6 


44 

66 
16 
7 


2 

40 

63 

66 

76 

60 

81 

70 

91 

80 

101 

00 

111 

14 

66 

80 

86 

107 

]5 

44 

65 

60 

70 

80 

90 

81 

91 

101 

HI 

81 

102 

91 

Hi 

101 

122 

111 

182 

108 

128 

112 

122 


7.W) 
8.00 
1.20 


8.80 
18.00 
8.00 
1.40 

.60 

.40 
8.00 
11.20 
18.20 
15.20 
12.00 
16.20 
14.00 
18.20 
16.00 
20.20 
18.00 
21.00 
2.80 
18.00 
17.20 
17.20 
21.40 
8.00 
8.80 
18.00 
12  00 
14.00 
16.00 
18.00 
16.20 
18  20 
2U.20 
22.20 
16.20 
20.40 
ld.20 
22.40 
20.80 
24.40 
29.20 
26.40 
20.40 
24.00 
22.40 
S4.40 
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Ordinary 

Cars. 

Bfifri^wator 

Hw. 

for 

Bra, 

Charge 
Labor. 

1  *■      4      *'         **     2       

2  "     2       '*         '*     2 

2^3"         -      2       

2      **     4       "         '■      2       

fiacb  8lde  ar  inter.  hIU  spliced,  when  other 
si  11  a  bav«  to  be  repUced  Ba  above,.  .... 
An  adaitiooal  charge  of  75  ceau  shall  he 

allowed   in    replacing   laternacdlate   or  teniei 

atlla  Qtt  cars  equipped  with  air  brakes. 

Staketi,  etidp  oa  gondola  cars,  applied,   each. 

Stakes,  side,  on  goodala  care,  appll^,   each, 

Ttuclt   spflng.   one»    replaced  . .  ....  ^  *►.,..  . 

Trui:k  trsosoni.  oq*»,  wood.  repUted 

Truck  traneotiia,  two.  wood,  replaced  In  lame 
truck    , 

Weifihfng  and  re-steu tiling  car,  per  Ilule  70, 

Wben  cecesaary  to  remove  load  to  replace 
tMjfly  center  plate,  bolt  or  bolts,  one  or 
two  draft  tlmbf^rs,  or  draft  timber  bolt&< 
at  one  end  at  tar 

T4 
81 

m 

6 

Hi 
!0 

2 

$14  m 
10. io 
17.90 

ts.vo 

.80 
.90 

£00 

2A0 
.10 

.40 

m 

2 

3 

ID 

2 

S36.4(» 

dO.«U 
1.40 

JO 

ASP  AIRS     OF    STGEl^     CA^B. 

All    rivets,    10  cents   per  rivet,   which  covers  removsl   and   replacing  ot 

rtvetB,  Including  removlog,  fitting  and  replacing  dnmiiged  parts^*  letia 

stralgbtening  or  repalrlnE^. 
SiralghtenlDg  or  repai Hog  parts  removed  from  dam[lg(^d   ear,   60   cent? 

per  lOO  poand«, 
Stralihtpning  or   repalrlnt;   parta  not   removed   from  damaged    car ;    alao 

any  parts  that  require  atraS&bteolng.  repairing  or  renewing,  not  in* 

eluded  on  rivet  basis,  20  cents  per  hour. 
Credit  for  scrap  material  removed  from  cars  constructed  of  pressed  or 

structural  steel,  %  cent  per  pound. 

Rule  105.  No  charge  to  be  made  for  labor  of  replacing 
or  applying  M.  C.  B.  knuckles,  knuckle  pins,  locking  pins, 
clevises,  clevis  pins,  lift  chains,  brake  shoes  or  brake-shoe 
keys,  except  on  the  authority  of  a  defect  card. 

Rule  106.  When  it  is  necessary  to  apply  an  M.  C.  B. 
coupler  complete,  on  account  of  a  broken  or  missing  knuckle, 
the  usual  labor  charge  for  replacing  a  coupler  can  be  made. 

Rule  107.  No  additional  labor  to  be  charged  for  applying 
center  pin  or  friction  rollers  when  center  plate  bolts  or 
center  plates  are  renewed  on  same  end  of  car. 

Rule  108.  No  additional  labor  to  be  charged  for  renew- 
ing head  blocks  or  buffer  blocks  if  end  sill  at  same  end 
is  renewed  or  replaced. 

Rule  109.  No  additional  labor  to  be  charged  for  replacing 
or  renewing  coupler  when  one  or  both  draft  timbers  are 
replaced  or  renewed  at  the  same  end  of  car  at  the  same 
time. 


21S 


CARS. 


I     Ordinarr 


Hr. 


SILLS  :  j 

•  entfrr  Fill,  re;>la'':ed 

'fcnter  eillR.   replaced ..  . 

♦rnd  sill  under  sldine.  repla<ed 

f-nd  sill  out.-ldf  .-idine.  replaced 

<*nd   sill    un'i»-r   .-idir.K.   repla  ed   when   one 

or  more  d*-f'rrt :•.•*•  -ill-:  have  been  replaced, 
♦-nd  fifll  oij»>ide   -idini?.   rep'-'ced  when  one' 

or  more  df.-ff-ctive  silln  have  been  replaced 

intermedlatp  sill,   replaced 1 

sill".        ••         I 


sills 


lnt«^T.  sill  arrd  1    •  enter  sill  replaced..  .. 
2        "        sills        ••        

1  '•        Hill         *•         

2  "        sills      ••         

1  *'        sill         "         

2  '•        sills      ••  

1        ••        sill         "        

i:        •*       sills       ••         

^il!.    spliced 

1    <  fTitor  sill   replaced 

sills       "  .... 

sill         ••  .... 

.''ills       ••  .... 


inlermediat- 
i-idi-   i-ill   and 


Rills 


1 


sill     splii-r-fl 

sill    ro],Uii*il 

Kills 

Hill   and    1    in> 


sills 


sill   replaced, 
sills 


side,  1 
"     1 


4       " 

and  1  ( 

"  1 

"  1 

"  1 

•'  1 

"  1 

"  1 

"  2 

..  2 

"  2 

"  2 


sill 

sills 

sills 


enter  sill  replaced. 


sills 


Side   planks,    four,   renewed  on   Bame  side 

without  anele  iron.- gij 

with  angle  Irons,   bolted 10 

with  angle  iron.*,    riveted 11 

Side  plate,  one.  appli'rd 2S 

Side  plate,  one,  spl:  ed 8 

.Side  post.  one.  repla'  ed .'.'  j    8 

.<<jding.     removed    and    replaced,     per    lineal  ! 
foot    


Refrigerator 
Can. 


Charue  Chargv 

for     ,  Hrs.       for 
Labor,  t  Labor. 


i 


i.iol 

S.90  i 

5.(0  I 

1.00' 

.00  . 


6.40 


8.00 : 

1.40 


15 
6 


44 

66 
15 
7 


.00 

8 

.40 

8 

5.80 

40 

7.00 

53 

8.80 

66 

9.40 

76 

7.00 

60 

8.80 

81 

8.00 

70 

10.00 

91 

9.60 

80 

12.00 

101 

18.00 

00 

18.00 

111 

S.fO 

14 

9.60 

W 

10.60 

80 

13.60 

86 

U.M 

107 

240 

)5 

6.00 

44 

8.00 

65 

8.80 

60 

10.00 

70 

11.80 

80 

18.40 

90 

11.60 

81 

12.80 

91 

14.00 

101 

15.20 

111 

10.60 

81 

14.80 

108 

11.60  • 

91 

15.20  ; 

118 

12.60  1 

101 

16.20  1 

122 

18.60  ! 

111 

17.20  . 

182 

11.60  < 

108 

15.2)  i 

128 

12.60  1 

118 

18.80 

128 

7.f« 
8.00 
1.20 


8.80 
18.00 
8.00 
1.40 


.40 
8.00 
11.20 
18.80 
15.80 
12.00 
16.90 
14.00 
18.20 
16.00 
90.80 
18.00 
82.00 
8.80 
18.00 
17.20 
17.90 
81.40 
8.00 
8.80 
18.00 
18  00 
14.00 
16.00 
18.00 
16.80 
18  80 
9U.20 
28.80 
16.90 
80.40 
ld.90 
82.40 
80.20 
84.40 
82.80 
80.40 
80.40 
94.60 
22.40 
84.40 
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Ordinary 
Cars, 

Refrijrertttor 
Cars. 

Hrs. 

Charge 

for 
Labor. 

Hrfl« 

Charge 

fur 
Labor. 

1  "     4        '         -     2 

2  *'     2      "         "2      * 

2  **     3       '^         ^'2 

3  **     4       -         "2       

Bach  Hide  or  int^r.  slH  spHeed.   wb«ii   otlier 
bHIb  have  to  t^B  repJB<:ed  &s  above..  ..  ,. 
An  adaUioBHl  rbarge  ot  75  cents  eball  bp 

aJtowed   in   re  placing   Intcrmpdlate   or  fenter 

sills  oa  cars  equiptied  With  air  brakes. 

SUkea,  ena,  on  gondola  cars,  applied,   eacjh. 

Stakes,  side,  on  gondola  cara,  appHedn  eacli. 

Trucic   fipring,   one,    replaced 

Truck  transom,  oye.  wogd.  replaced . , 

Truck  trananma,  two.  wood,  replaced  In  same 
truck , 

74 
Bl 

01 
0 

1^^ 

10 

IS 

% 

2 

tu  so 
id,£0 
17.30 

t.£4 

.SO 
AU 

iAQ 
.ID 

.40 

las 

HS 
153 

a 
'i 

10 

It 

H 

S^,40 
1.40 

...  1 

'.40 

3.40 
.10 

.40 

Weighing  and  re-steueijiog  car,  per  Rule  70, 

When    noceeeary   to   remove   load   to   replace 

bod;    center  ptate,   bolt    or  bolt^j   one   or 

two  draft  timbers,  or  dratt  timber  bolts. 

at  one  end  of  tar ,  . , 

KfiPAIKS    OF     STBEI.     CASH. 

I^II  rivetB,  10  cents  per  rivet,  which  covers  removal  end  replaciog  ol 
rivets,  including  removlniE,  fttttHK  aod  replactag  damaged  parts,  lee« 
stralgbteniag  or  repairing. 

Straightening  or  repalrlng^  parts  removed  from  damaged  car,  60  c6Btfi 
per  100  pounds. 

SLraightening  or  repairing  partis  not  removed  from  d^magrd  car:  alao 
any  parts  that  require  BtralKbtenEiig,  repairing  or  renewlpg.  tiot  in- 
cluded on  rivet  basis,  20  cents  per  hour. 

Credit  for  scrap  material  removed  from  cars  constructed  of  pressed  or 
structural  steel.  Vis  tent  per  pound. 


Rule  105.  No  charge  to  be  made  for  labor  of  replacing 
)r  applying  M.  C.  B.  knuckles,  knuckle  pins,  locking  pins, 
clevises,  clevis  pins,  lift  chains,  brake  shoes  or  brake-shoe 
ieys,  except  on  the  authority  of  a  defect  card. 

Rule  lOe.  When  it  is  necessary  to  apply  an  M.  C.  B. 
coupler  complete,  on  account  of  a  broken  or  missing  knuckle, 
he  usual  labor  charge  for  replacing  a  coupler  can  be  made. 

Rule  107.  No  additional  labor  to  be  charged  for  applying 
renter  pin  or  friction  rollers  when  center  plate  bolts  or 
enter  plates  are  renewed  on  same  end  of  car. 

Rule  108.  No  additional  labor  to  be  charged  for  renew- 
ng  head  blocks  or  buffer  blocks  if  end  sill  at  same  end 
s   renewed  or  replaced. 

Rule  109.  No  additional  labor  to  be  charged  for  replacing 
►r  renewing  coupler  when  one  or  both  draft  timbers  are 
eplaced  or  renewed  at  the  same  end  of  car  at  the  same 
ime. 


r 


CARS, 

lule  110.     The  following  table  shows  the  labor  charges 
wable  in  cents  for  the  items  named  in  air  brake  work. 

letters  "R.  &  R."  mean  **removed  and  replaced': 

Cents. 

hose,   R.   &  R 3 

1e  cock,  R.  &  R 6 

le  cock  handle,  R.  &  R 6 

2k  valve  case,  spring,  gasket,  or  all,  R.  ft  R 9 

DETAILS.  Cents. 

Disconnecting  union    2 

Check  valve  case   ( two  cap  screws) 2 

Emergency   valve   seat    5 

Total   9 

pier,  dummy,  R.  ft  R.   (llag  screw)    1 

out  cock,  R.  ft  R 8 

DETAILS.  Cents. 

1  union  disconnected   2 

2  pipe  connections 6 

Total    8 

out    cock   handle,   R.   ft   R 3 

nder,  R.  ft  R 27 

DETAILS.  Cents. 

Push  rod    (1  connecting  pin)    2 

Clamping  piston    ( 1   cap  screw)    i 

Cylinder   head,   R.   ft   R.    (4   nuts    %    inch,    1 

cent  each ) 4 

Disconnecting  cylinder  from  reservoir  (7  nuts, 

%    inch,   1    cent  each)    7 

Reclamping  cylinder  piston  (l*cap  screw) 1 

Removing  cylinder  from  car  (6  nuts,  %  inch. 

2  cents  each )    12 

Total 27 

nder  and   reservoir,   R.  ft  R 36 

DETAILS.  Cents. 

Removing  push   rod    (1  connecting  pin)    2 

Removing  cylinder  head    (4  nuts.   \^   inch,  1 

cent  each)    4 

Removing  cylinder  from  car  (6  nuts.  %  inch, 

2  cents  each)    .12 
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jjETAn.s.                               Cents. 
DlafiOnnecting^  release  rod   (2  apring  cotters)    ..   2 
DIsiioEaecting    release    valve Z 

Total   . , 4 

ease    valve,    removed,    repaired    and    replaced     (R.    £ 

..  4  eenia ) ,     9 

ease  valve  rod,  removed,  repaired  and  replaced   *.. .     2 

DETAILS.  Cents, 

1  spring  cotter 1 

Removing  staple    , , 1 

Total    ...,..., , 

lervoir,   R.  &  R 3& 

DETAILS.  Cents, 

Removing  from  car   (2  nuts,   %  inch,  2  cents 

each >    , 4 

Disconnecting  from  cylinder    (7  nuts,  ^  inch 

1  cent  each) ,.. 7 

Removing  release   rods    1.2  spring  cottera)    . .  2 

Removing    release    valve 2 

Removing  two   plugs    , 2 

Removing    triple    valve     t2    nuts,    %    Inch,    2 

cents  each )    ...  .^ * 4 

Disconnecting    union    ........,..,,. 2 

Disconnecting    union,    retaining   pipe    ........  2 

Total      25 

Cents. 

moving  cylinder  cap   (3  nuts,  %  inch,  1  cent  each)....     3 

moving  ^lide  valve    (3  nuts,   %   inch,  1  cent  each) 3 

pairing  retaining  valve   (R.  &  R.,  5  cents)    10 

Gaining   valve,   R.   &   R.    (2    lag   screws   2   cents,   valve, 

cents)     5 

1e  valve,   removed,   ground    in   and   replaced    33 

de  valve   spring,    R.    &   R 6 

DETAILS.  Cents. 

Cylinder  cap    ( 3  cap  screws)    3 

Removing    riveted    pin    3 

Total    6 

iiner,    R.    &    R.    (disconnecting    union)     2 

pie   cylinder    cap.    R.    &    R.    (3    nuts,    V*    inch,    1    cent 
ich)      3 


r 


322  CARS, 

DETAILS.  Cents. 

Disconnecting   union    2 

Removing  check  valve  case   (2  cap  screws) . .     2 
Removing  emergency  valve  seat 5 

Total    9 

Emergency  valve   seat,  R.   &  R.    (see  E.  V.   piston)    9 

Emergency  valve,  rubber  seat,  R.  &  R 8 

DETAILS.  Cents. 

Disconnecting   union    2 

Removing  check  valve  case   (2  cap  screws)..     2 

Removing   riveted    pin    3 

Removing  emergency  valve  nut  1 

Total   8 

Cylinder   piston    packing,   R.   &  R 11 

DETAILS.  Cents. 

Removing  push  rod  (1  connecting  pin)    2 

Clamping  cylinder  piston  (1  cap  screw) 1 

Removing  cylinder  head    (4  nuts,   %   inch,   1 

cent  each)    4 

Removing  leather  packing  (4  nuts,  %  inch,  1 

cent   each) 4 

Total 11 

Cylinder  piston,   R.   &  R 12 

DETAILS.  Cents. 

Removing  push   rod    ( 1   connecting  pin )    2 

Clamping  cylinder  piston   (1  cap  screw)    1 

Removing  cylinder  head    (4   nuts,   %   inch,   1 

cent   each )    4 

Removing   leather   packing    (4   nuts,    Vj    inch, 

1  cent  each )    4 

Reclamping  cylinder  piston   (1  cap  screw)    ..  1 

Total    12 

Cents. 

Gasket,   coupling,   R.  &  R i' 

Graduating  nut,  stem,  spring  or  all,  R.  &  R 2 

Oil   plugs,   R.   &   R.,   each    2 

Packing  leather  expander,  R.  &  R.   (see  cylinder  piston)..  7 

Pipe,  train  or  branch,  R.  &  R.,  for  each  connection  made  3 

Push   rod,  R.  &  R.    (1  connecting  pin)    2 

Release  valve,  R.  &  R 4 


If.   C.  B.  RULES, 

CETAiLS.  Cents- 

Disconnecting  release  rod   (2  spring  cotters)    ..  2 
D  Is  connecting    release    valve    , ,     2 

Total , , .     4 

sl^ase    valve,    removed,    repaired     and    replaced     {R.    & 

R.   4  cents) 3 

please  valve  rod,  removed,  repaired  and  replaced  2 

DETAILS.  Cents. 

1  spring  cotter   . . 1 

Removing  staple    1 

Total .,. 2 

sservoir,  R.  &  E , , 25 

PETALS.  Cents. 

Removing  from  car   (2  nuts,  %  Inch,  2  cents 

each ) , 4 

Dlscounectiug  from  cylinder    (7  nuta^  ^   Incti 

1  cent  each ) .......  7 

Removing  release  rods    ( 2  spring  cotters)    . ,  2 

Removing    release    valve    ...  - 2 

Removing   two  plugs    *  r  -  - * 2 

Removing    triple    valve    (2    nuts,    %    inch,    2 

cents  each  j 4 

Disconnecting   union    2 

Disconnecting   union,    retaining  pipe    2 

Total     25 

Cents. 
>moving  cylinder  cap  (3  nuts,  V2  inch,  1  cent  each)....     3 

amoving  glide  valve    (3  nuts,   %   inch,   1  cent  each) 3 

^pairing  retaining  valve   (R.  &  R.,  5  cents)    10 

?taining   valve,   R.   &   R.    (2   lag   screws   2   cents,   valve, 

3     cents )     5 

ide  valve,   removed,   ground   in  and   replaced    33 

ide    valve   spring,    R.    &   R 6 

DETAILS.  Cents. 

Cylinder  cap    (3  cap  screws)    3 

Removing   riveted    pin    3 

Total    6 

rainer,    R.    &    R.    (disconnecting    union)     2 

iple    cylinder    cap,    R.    &    R.    (3    nuts,    Mi    inch,    1    cent 
pach)      3 


■> 
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Cents. 
Triple   cylinder   cap   gasket,   R.    &   R.    (3   nuts,    %    inch, 

1   cent  each)    3 

Triple  piston  packing  ring,  fitted   15 

Triple  valve,  removed,  cleaned,  oiled,  tested  and  stenciled  24 

DETAILS.  Cents.    ' 

Train  pipe  union  disconnected    2 

Retaining  pipe  union  disconnected   2 

Removing    triple    (2    nuts,    %    inch,    2    cents 

each )    4 

Check  valve  case  (2  cap  screws)    2 

Emergency   valve   seat    5 

Cylinder  cap   (3  bolts)    ,...  3 

Cleaning,  testing  and  stenciling 6 

Total     24 

Cents. 
Triple   valve    gasket,    R.   &   R 8 

DETAILS.  Cents. 

Disconnecting    branch    pipe    union    2 

Disconnecting  retaining  pipe  union  2 

Removing    triple    (2    nuts,    %    inch,    2    cents 
each)     ; 4 

Total     8 

Unions    disconnected    and    connected    2 

The  following  basic  units  were  used  in  determining  the 
details  of  prices  given  above.  These  units  are  not  to  be 
used  in  rendering  bills,  but  may  be  used  in  the  determina- 
tion of  cost  of  other  combinations  of  air  br^ke  repairs  not 
above  mentioned. 

Cents. 

Cap  screws  or  studs  or  bolts,  R.  &  R.,  each   1 

Cylinder  cleaning,  testing  and  stenciling   13 

Emergency  valve  seat,  R.  &  R 5 

Graduating  stem  nut,  R.  &  R 2 

Lag  or  wood  screws,  R.  &  R.,  each   1 

Nuts  tightened  when  loose,  each    1 

Nuts,   V2   inch  or  less,  R.  &  R.,   1  or  2  on  same  bolt 1 

Nuts,   %  inch  or  over,  R.  &  R.,  1  or  2  on  same  bolt 2 

Pins  connecting  R.  &  R.    (including  split  key)    2 

Pins   riveted,   R.   &   R.,    each    3 

Plugs,    oil,    R.    &    R,    each    1 

Spring  cotters,  R.  &  R.,  each  1 

Staples,   R.   &  R.,  each    1 

Testing    air    (after    repairs)     5 

Threads  on  pipe,  cutting,  per  coupling   5 
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Cents. 
Train   or  branch   pipe,   diaconoected     and    connected,    or 

onJy   connected^   each   connection 3 

Triple  valve,  cleaning,  testing  and  stenciling  B 

Dnlon  disconnected  and  connected  2 

Rule  111,  The  settlement  prices  of  new  eight-wheel  cars 
Ihall  be  as  follows,  with  an  addition  of  $27.50  for  each 
car  equipped  with  air  brakes.  The  road  destroying  a  car 
with  air  bral?es  may  elect  to  return  the  air  brake  apparatus, 
Including  such  attachments  as  are  usually  furnished  by  the 
nir  brake  manufacturer,  complete  and  in  good  condition  i 

Bodies. 
Wood  or  Iron. 

Box  car,  eight- wheel,  40  feet  long  or  over 1440.00 

Box  car,  eight-wheel,  36  feet  long  or  over,  but  under 

40    feet , , 385.00 

Bo3c  car,  eight -wheel,  34  feet  long  or  over,  but  under 

36  feet  long 360.00 

Box  car,  eight-wheel,  32  feet  long  or  over,  but  under  34 

feet    long 330.00 

Bos:  car,  eight- wheel,  under  32  feet  long 265,00 

Box  car,  ventilated,  eight-wheel,  40  feet  long  or  over..  470.00 

Box  car,  ventilated,  eight- wheel,  36  feet  long,  but  under 

40   feet 415.0a 

Box  car,  ventilated,  eight-wheel,  34  feet  long,  but  under 

36  feet   385.00 

Flat  car,  eight-wheel,  plain,   40  feet  long  or  over 200.00 

Flat  car,  eight-wheel,  plain,  32  feet  long  or  over,  but 

under  40  feet 155.00 

Flat  car,  eight-wheel,  plain,  under  32  feet  long  110.00 

Sondola  car,  eight-wheel,  drop-bottom,  40  tons  capacity 

or  over 330.00 

Sondola  car,  eight-wheel,  drop-bottom,  30  tons  capacity 

or  over,  but  under  40  tons  300.00 

GJondola  car,  eight-wheel,  drop-bottom,  25  tons  capacity 

or  over,  but  under   30   tons    275.00 

Gondola  car,  eight-wheel,  drop-bottom,  20  tons  capacity 

or    under    200.00 

3^ondola  car,  eight-wheel,  hopper-bottom,  50  tons  capac- 
ity      440.00 

Grondola  car,  eight-wheel,  hopper-bottom,  40  tons  capac- 
ity or   over,   but  under   50   tons    360.00 

]rondola  car.  eight-wheel,  hopper-bottom,  30  tons  capac- 
ity or  over,  but  under  40  tons  330.00 

>ondola  car,  eight-wheel,  hopper-bottom,  25  tons  capac- 
ity or  over,  but  under  30  tons   290.00 
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Rule  124.  A  car  which  is  safe  to  run,  but  unsafe  to  load 
on  account  of  serious  damage  caused  by  wreck  or  accident, 
shall  be  reported  to  the  owners  for  appraisement  and  dis- 
position, and  disposed  of  as  provided  in  Rule  123,  if  the 
owner  so  elects. 

Rule  125.  In  case  of  cars  of  private  ownership  sent  home 
on  account  of  general  worn-out  condition  due  to  age  or  de- 
cay, such  cars  shall  be  entitled  to  as  many  miles  of  home- 
ward movement  free  of  charge  to  owners,  as  they  may 
have  been  handled  over  said  line  under  load,  and  no  mile- 
age to  be  paid  to  owners  by  roads  handling.  If  the  haul 
necessary  to  get  cars  home  is  in  excess  of  such  loaded  mile- 
age, said  excess  will  be  billed  against  the  owner  at  regular 
freight  rates  and  the  owner  notified. 

Rule  126.  Private  line  cars  sent  home  to  owners  on  ac- 
count of  being  wrecked  or  damaged  in  accident  shall  be  reg- 
ularly billed  home  free  of  charge  to  owners  and  owners 
notified,  providing  such  homeward  movement  passes  over 
roads  which  have  handled  the  cars  loaded,  previous  to  their 
homeward  empty  movement;  otherwise  the  damaged  cars 
to  travel  home  empty,  free  of  charges  and  free  of  mileage 
according  to  home  route;  or,  if  owners  prefer  to  have  them 
billed  home  via  direct  line,  then  charges  to  accrue  to  such 
line  over  which  cars  were  not  entitled  to  free  movement. 

Furnishing    Materials. 

Rule  127.  Companies  shall  promptly  furnish  to  each 
other,  upon  requisition,  and  forward  free  over  their  own 
road,  material  for  repairs  of  their  cars  injured  upon  foreign 
lines  that  can  not  be  procured  in  open  market.  Requisition 
for  such  material  shall  state  that  it  is  for  repairs  of  cars, 
and  shall  give  the  number  and  lettering  of  such  cars  and 
pattern   number   of   castings   required   when   possible. 

Conditions  of  Acceptance  of  this   Code. 

Rule  128.  Any  car  owner  or  railway  company  may  be- 
come a  party  to  this  Code  of  Rules  by  giving  notice  through 
one  of  its  general  oflacers  to  the  Secretary  of  the  Master 
Car   Builders'  Association. 

Railroad  companies  becoming  subscribers  to  this  Code 
of  Rules  must  have  a  represeiatative  member  in  the  Master 
Car   Builders'   Association. 

Rule  129.  Any  car  owner  or  railway  company  that  is  a 
party  to  this  Code  of  Rules  shall  be  bound  by  same  through 
its  successive  revisions,  until  one  of  its  general  officers  files 
with  the  Secretary  of  the  Master  Car  Builders*  Association 
its  notification  of  withdrawal. 

Rule  130.     Acceptance  or  rejection  of  this  Code  of  Rules 
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must  be  as  a  whole,  and  no  exception  to  an  Individual  rule 
or  rules  sliall  be  valid. 

Settlement  of  dibputes. 

Rule  131.  In  order  to  settle  disputes  arising  undc»r  the 
rules,  and  to  facilitate  the  revision  of  tha  rules  ar  rhe 
annual  conventions  ot  the  Association,  an  Arbitration  Coni- 
miHee  of  five  representative  members  shall  be  appointed  an- 
nually hy  the  Executive  Committee;  three  members  of  thi^ 
eomraittee  to  constitute  a  quorum. 

In  case  of  any  dispute  or  question  arising  under  rhe 
rules  between  the  subscribers  to  said  rules,  the  same  may 
be  submitted  to  this  committee  through  the  secretary,  in 
abstract,  jointly,  said  abstract  setting  forth  the  point  or 
points  at  Issue,  and  each  party's  interpretation  of  the  rules 
upon  which  ita  claim  is  based,  clearly  and  concisely,  not 
exceeding  three  typewritten  pages  of  letter  size,  singli?  space, 
which  shall  be  signed  by  both  parties  to  the  dispute.  Should 
one  of  the  parties  refuse  or  fail  to  furnish  the  necessary 
information,  the  committee  shall  use  its  Judgment  as  to 
whether,  with  the  Information  furnished,  it  can  properly 
give  its  opinion.  The  decisions  of  the  committee  shall  be 
final  and  binding  upon  the  parties  concerned.  This  commit- 
tee ahail  report  its  decisions  to  the  Association,  and  its 
report  shall  be  Incorporated  in  the  annual  report  of  pro- 
ceedings of  the  Association. 

Revision   of  this   Code  of  RuLes. 

Rule  132.  The  Arbitration  Committee  shall  ask  for  sug- 
gestions of  changes,  amendments  and  additions  to  these  rules 
prior  to  each  annual  convention,  which  it  shall  consider,  and 
it  shall  report  its  recommendations  to  the  succeeding  annual 
convention. 

Rule  133.  In  the  revision  of  these  rules  by  the  Associa- 
tion, a  two-thirds  vote  shall  be  necessary  for  adoption. 

Rule  134.  Voting  powers  shall  be  the  same  as  prescribed 
in  the  Constitution  of  the  Master  Car  Builders'  Association 
on  matters  pertaining  to  the  adoption  of  standards  and  the 
expenditure  of  money. 

Rule  135.  This  Code  of  Rules  shall  be  introduced  for  the 
discussion  and  revision  at  one  session  of  the  Master  Car 
Builders*  Association  cenvention  each   year. 

Rule  136.     This  Code  of  Rules  shall  take  effect 

For  Passenger  Equipment  Cars. 

1.  Each  railway  company  shall  give  to  foreign  ears, 
while  on  Its  line,  the  same  care  and  attention  that  it  gives 
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Rule  124.  A  car  which  is  safe  to  run,  but  unsafe  to  load 
on  account  of  serious  damage  caused  by  wreck  or  accident, 
shall  be  reported  to  the  owners  for  appraisement  and  dis- 
position, and  disposed  of  as  provided  in  Rule  123,  if  the 
owner  so  elects. 

Rule  125.  In  case  of  cars  of  private  ownership  sent  home 
on  account  of  general  worn-out  condition  due  to  age  or  de- 
cay, such  cars  shall  be  entitled  to  as  many  miles  of  home- 
ward movement  free  of  charge  to  owners,  as  they  may 
have  been  handled  over  said  line  under  load,  and  no  mile- 
age to  be  paid  to  owners  by  roads  handling.  If  the  haul 
necessary  to  get  cars  home  is  in  excess  of  such  loaded  mile- 
age, said  excess  will  be  billed  against  the  owner  at  regular 
freight  rates  and  the  owner  notified. 

Rule  126.  Private  line  cars  sent  home  to  owners  on  ac- 
count of  being  wrecked  or  damaged  in  accident  shall  be  reg- 
ularly billed  home  free  of  charge  to  owners  and  owners 
notified,  providing  such  homeward  movement  passes  over 
roads  which  have  handled  the  cars  loaded,  previous  to  their 
homeward  empty  movement;  otherwise  the  damaged  cars 
to  travel  home  empty,  free  of  charges  and  free  of  mileage 
according  to  home  route;  or,  if  owners  prefer  to  have  them 
billed  home  via  direct  line,  then  charges  to  accrue  to  such 
line  over  which  cars  were  not  entitled  to  free  movement. 

Furnishing   Materials. 

Rule  127.  Companies  shall  promptly  furnish  to  each 
other,  upon  requisition,  and  forward  free  over  their  own 
road,  material  for  repairs  of  their  cars  injured  upon  foreign 
lines  that  can  not  be  procured  in  open  market.  Requisition 
for  such  material  shall  state  that  it  is  for  repairs  of  cars, 
and  shall  give  the  number  and  lettering  of  such  cars  and 
pattern   number   of   castings   required   when   possible. 

Conditions  of  Acceptance  op  this  Code. 

Rule  128.  Any  car  owner  or  railway  company  may  be- 
come a  party  to  this  Code  of  Rules  by  giving  notice  through 
one  of  its  general  officers  to  the  Secretary  of  the  Master 
Car  Builders'  Association. 

Railroad  companies  becoming  subscribers  to  this  Code 
of  Rules  must  have  a  representative  member  In  the  Master 
Car   Builders'   Association. 

Rule  129.  Any  car  owner  or  railway  company  that  Is  a 
party  to  this  Code  of  Rules  shall  be  bound  by  same  through 
its  successive  revisions,  until  one  of  its  general  officers  flies 
with  the  Secretary  of  the  Master  Car  Builders'  Association 
its  notification  of  withdrawal. 

Rule  130.    Acceptance  or  rejection  of  this  Code  of  Rules 
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must  be  as  a  w1jote»  and  no  exception  to  an  Individual  rule 
or  rules  EbaU  be  Yalid. 

Settlement  of  DisprrES, 

Rule  131,  In  order  to  settle  disputes  arising  under  the 
rules,  and  to  CaailUate  the  revision  of  ttie  rules  at  the 
annual  ronventions  of  tlie  Association,  an  Arhitration  Com- 
mittee of  five  representative  members  shall  be  appointed  an- 
nually by  the  Executive  Committee;  three  members  of  tlila 
eommtttee  to  constitute  a  quorum. 

In  case  of  any  dispute  or  question  arising  under  the 
rules  between  the  subscribers  to  said  rules,  the  same  may 
be  aubmltted  to  this  committee  through  the  secretary,  in 
abstract,  jointly,  said  abstract  setting  forth  the  point  or 
pornts  at  issue,  and  each  party's  iuterpretalion  of  the  rules 
upon  wbicJi  its  claim  is  based,  clearly  and  concisely,  not 
excfedtng  three  typewritten  pages  of  letter  size,  single  apace, 
which  shall  he  signeji  by  both  parties  to  the  dispute.  Should 
one  of  the  parties  refuse  or  fail  to  furnish  the  necessary 
information,  the  committee  shall  use  its  judgment  as  to 
whether,  with  the  information  furnished,  it  can  properly 
give  Its  opinion.  The  decisions  of  the  committee  shall  be 
final  and  binding  upon  the  parties  concerned.  This  eoramlt- 
tee  shall  report  its  decisions  to  the  Association,  and  Its 
report  shall  be  incorporated  In  the  annual  report  of  pro- 
ceedings of  the  Association. 

Revision  of  this  Code  of  RuLes. 

Rule  132.  The  Arbitration  Committee  shall  ask  for  sug- 
gestions of  changes,  amendments  and  additions  to  these  rules 
prior  to  each  annual  convention,  which  it  shall  consider,  and 
it  shall  report  its  recommendations  to  the  succeeding  annual 
convention. 

Rule  133.  In  the  revision  of  these  rules  by  the  Associa- 
tion, a  two-thirds  vote  shall  be  necessary  for  adoption. 

Rule  134.  Voting  powers  shall  be  the  same  as  prescribed 
in  the  Constitution  of  the  Master  Car  Builders'  Association 
on  matters  pertaining  to  the  adoption  of  standards  and  the 
expenditure  of  money. 

Rule  135.  This  Code  of  Rules  shall  be  introduced  for  the 
discussion  and  revision  at  one  session  of  the  Master  Car 
Builders*  Association  convention  each  year. 

Rule  136.     This  Code  of  Rules  shall  take  effect 

For  Passenger  Equipment  Cars. 

1.  Each  railway  company  shall  give  to  foreign  cars, 
while  on  Its  line,  the  same  care  and  attention  that  it  gives 
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Rule  124.  A  car  which  is  safe  to  run,  but  unsafe  to  load 
on  account  of  serious  damage  caused  by  wreck  or  accident, 
shall  be  reported  to  the  owners  for  appraisement  and  dis- 
position, and  disposed  of  as  provided  in  Rule  123,  if  the 
owner  so  elects. 

Rule  125.  In  case  of  cars  of  private  ownership  sent  home 
on  account  of  general  worn-out  condition  due  to  age  or  de- 
cay, such  cars  shall  be  entitled  to  as  many  miles  of  home- 
ward movement  free  of  charge  to  owners,  as  they  may 
have  been  handled  over  said  line  under  load,  and  no  mile- 
age to  be  paid  to  owners  by  roads  handling.  If  the  haul 
necessary  to  get  cars  home  Is  in  excess  of  such  loaded  mile- 
age, said  excess  will  be  billed  against  the  owner  at  regular 
freight  rates  and  the  owner  notified. 

Rule  126.  Private  line  cars  sent  home  to  owners  on  ac- 
count of  being  wrecked  or  damaged  in  accident  shall  l>e  reg- 
ularly billed  home  free  of  charge  to  owners  and  owners 
notified,  providing  such  homeward  movement  passes  over 
roads  which  have  handled  the  cars  loaded,  previous  to  their 
homeward  empty  movement;  otherwise  the  damaged  cars 
to  travel  home  empty,  free  of  charges  and  free  of  mileage 
according  to  home  route;  or,  if  owners  prefer  to  have  them 
billed  home  via  direct  line,  then  charges  to  accrue  to  such 
line  over  which  cars  were  not  entitled  to  free  movement. 

Fi^RNisiiiXG   Materials. 

Rule  127.  Companies  shall  promptly  furnish  to  each 
other,  upon  requisition,  and  forward  free  over  their  own 
road,  material  for  repairs  of  their  cars  injured  upon  foreign 
lines  that  can  not  be  procured  in  open  market  Requisition 
for  such  material  shall  state  that  it  is  for  repairs  of  cars, 
and  shall  give  the  number  and  lettering  of  such  cars  and 
pattern   number  of   castings   required   when   possible. 

Conditions  of  Acceptance  of  this   Code. 

Rule  128.  Any  car  owner  or  railway  company  may  be- 
como  a  party  to  this  Code  of  Rules  by  giving  notice  through 
one  of  its  general  officers  to  the  Secretary  of  the  Master 
Car  Builders'  Association. 

Railroad  companies  becoming  subscribers  to  this  Code 
of  Rules  must  have  a  representative  member  in  the  Master 
Car   Builders'   Association. 

Rule  129.  Any  car  owner  or  railway  company  that  is  a 
party  to  this  Code  of  Rules  shall  be  bound  by  same  through 
its  successive  revisions,  until  one  of  its  general  officers  files 
with  the  Secretary  of  the  Master  Car  Builders'  Association 
its  notification  of  withdrawal. 

Rule  130.     Acceptance  or  rejection  of  this  Code  of  Rules 
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must  be  as  a  whole,  and  no  exception  to  an  individual  rule 
or  rules  shall  be  valid. 

Settlement  of  nisptJTES. 

Rule  131.  In  order  to  settle  disputes  arising  under  the 
rules,  and  to  facilitate  the  revision  of  the  rules  at  the 
annual  conventions  of  the  Association^  an  Arbitration  Com- 
niittee  of  Ave  representative  membere  shall  he  appointed  an- 
nually by  the  Executive  Committee;  three  memhers  of  thla 
committee  to  conatltute  a  quorum. 

In  case  of  any  dispute  or  question  arising  under  the 
rules  between  the  subscribers  to  said  rules,  the  same  may 
be  submitted  to  this  committee  through  the  secretary,  in 
abstractp  iolntly*  said  abstract  setting  forth  the  point  or 
points  at  issue,  and  each  party's  interpretation  of  the  rules 
upon  which  ita  claim  is  based,  clearly  and  concisely,  not 
exceeding  three  typewritten  page^  of  letter  size,  single  aimce, 
which  shall  he  signed  by  both  parties  to  the  dispute.  Should 
one  of  the  parties  refuse  or  fail  to  furnish  the  necessary 
Information,  the  committee  shall  use  its  judgment  as  to 
whether,  with  the  information  furnished,  it  can  pFoperiy 
give  its  opinion.  The  decisions  of  the  committee  shall  be 
flnal  and  binding  upon  the  parties  concerned.  This  commit- 
tee shall  report  its  decisions  to  the  Association,  and  its 
report  shall  be  Incorporated  in.  the  annual  report  of  pro- 
ceedings of  the  Asaoc(at!on. 

Revision  of  this  Code  of  RuLes. 

Rule  132.  The  Arbitration  Committee  shall  ask  for  sug- 
gestions of  changes,  amendments  and  additions  to  these  rules 
prior  to  each  annual  convention,  which  it  shall  consider,  and 
it  shall  report  its  recommendations  to  the  succeeding  annual 
convention. 

Rule  133.  In  the  revision  of  these  rules  by  the  Associa- 
tion, a  two-thirds  vote  shall  be  necessary  for  adoption. 

Rule  134.  Voting  powers  shall  be  the  same  as  prescribed 
in  the  Constitution  of  the  Master  Car  Builders'  Association 
on  matters  pertaining  to  the  adoption  of  standards  and  the 
expenditure  of  money. 

Rule  135.  This  Code  of  Rules  shall  be  introduced  for  the 
discussion  and  revision  at  one  session  of  the  Master  Car 
Builders'  Association  cenvention  each   year. 

Rule  136.     This  Code  of  Rules  shall  take  effect 

For  Passenger  Equipment  Cars. 

1.  Each  railway  company  shall  give  to  foreign  ears, 
while  on  Its  line,  the  same  care  and  attention  that  it  gives 
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its  own  cars,  except  in  case  of  cars  on  which  work  is  done 
under  special  agreement  existing  between  the  company  own- 
ing  the   cars   and   the   road   operating  the  same. 

2.  Railroad  companies  handling  cars  are  responsible  for 
damage  to  any  car  by  unfair  usage,  derailment  or  accident, 
and  for  improper  repairs  made  by  them,  and  they  should 
make  proper  repairs  at  their  own  expense  or  issue  defect 
card  covering  all  such   damage  or  improper  repairs. 

3.  Cars  must  be  delivered  in  good  running  order,  and 
returned  in  as  good  general  condition  as  when  received. 

4.  The  receiving  road  is  authorized  to  make  such  alter- 
ations ^nd  repairs  as  are  necessary  for  the  safe  movement 
of  cars  over  its  line,  and  must  immediately  notify  the  deliv- 
ering road  of  all  such  alterations  and  repairs,  upon  receipt 
of  which  notification  the  delivering  road  shall  furnish 
proper  authority  to  render  bill  for  such  alterations  and 
repairs. 

5.  Authority  must  be  furnished  for  the  replacement  of 
wheels  and  axles  if  in  the  following  condition; 

Wheels. 
(a)     Loose  wheels. 

(&)  Variation  from  gauge  beyond  the  limits  as  pre- 
scribed  in  the  Rules  of  Interchange  for  freight  cars. 

Wheels,    Cast-Ibox. 

(a)  Shelled  out,  with  treads  defective  on  account  of 
circular  pieces  shelling  out,  leaving  round,  flat  spots,  deepest 
at  the  edges,  with  raised  centers,  if  1%  inches  or  more  in 
diameter. 

(&)  Tread  worn  hollow;  if  tread  is  worn  sufficiently 
hollow  to  render  flange  or  rim  liable  to  breakage. 

(c)  Worn  flange;  flanges  having  flat,  vertical  surfaces, 
extending  more  than  %  inch  from  tread. 

(d)  Flat  spots;  if  flat  spots,  caused  by  sliding,  exceed 
IV4,  inches  in  length. 

(e)  Burst;  if  wheels  are  cracked  from  the  wheel  fit 
outward  by  pressure  from   the  axle. 

(f)  Flanges,  rim,  tread,  plate  or  brackets,  either  cracked, 
chipped  or  broken  in  any  manner. 

Wheels,   Steel-Thied. 

(a)  Loose,  broken  or  cracked  hubs,  plates,  bolts,  retain- 
ing ring  or  tire. 

(&)  Worn  flange  or  tire;  with  flanges  less  than  %  inch 
thick,  or  having  flat,  vertical  surfaces  extending  more  than 
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*i    incb    from    tread,   or   with    tire   thlaner   than    shown   in 
F\S'    202. 

{c)     Flat  spots;    if  flat  spots,  cansad  by  si  J  ding,  .exceed 
LV|  inches  in  lan^h. 


Fig.  202 


WORN   FLANGE  OR  TIKE. 


Axles. 


Axles  bent  or  broken,  or  having  journals  cut  or  less  than 
2^2   inches  in  diameter. 

Brakes. 

6.     Brakes  must  be   in  perfect  working  order.     Cylinders 
must    have   been  cleaned   and   oiled    within   six   months  and 
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the   date  of  the  last  cleaning  and  oiling  marked  on  brake 
rylinder  and  triple  valve  with  white  paint. 

The  adjustment  of  piston  travel  based  on  seventy  ponnds 
a.s  the  initial  pressure,  must  not  be  less  than  5  inches  nor 
more  than   &  inches. 

Bills. 

7.  Bills  for  wheels  and  axles  shaU  be  of  the  following 
form,  and  must  make  specific  mention  of  each  wheel  and 
axle   removed   or  applied: 

New.  Second-hand.  Scrap. 

1    36-inch   Cast  Wheel 110.00              |7.50  |5.00 

1    33-inch    Cast   Wheel 8.50                6.75  4.50 

1    axle,    60,000    lbs 14.00                 7.75  5.25 

1    axle.    40,000   lbs 12.00                 6.50  4.50 

8.  Bills  rendered  for  labor  and  material  furnished  shall 
be  in  accordance  with  the  following  prices,  with  the  proper 
debitH  and  credits: 

Credit 
New.  for  Scrap. 

.Journal    Bearings    per  lb.  16      cents.         11      cents. 

Malleable   Iron    **  3         "  %      " 

Bolts.  Nuts,  Wrought 
Washers  and  all 
Wrought  Iron  except 
Axles    "  3  "  %      " 

Castings    -  1%      "  6-10      " 

Spring  Steel  (not  Springs)      "  4  "  %      " 

Lumber:  Oak,  Pine,  Pop- 
lar.   Hickory   and   Elm.. per  ft.  2^2 

l^bor     25c  per  hour. 

All  steel  castings  and  steel  wheels  of  the  different  makes 
to  be  charged  at  current  market  prices. 

Removing,  turning  and  replacing  a  pair  of  steel-tired 
wheels,    |7. 

Removing  and  replacing  a  pair  of  wheels,  $2. 

Loss  of  service  metal  from  steel-tired  wheels  as  a  result 
of  slid  spots  or  other  causes,  to  be  charged  at  the  rate  of 
$2   per   1-16   inch   thickness  of  tire. 

Glass,  paints  and  other  materials  to  be  charged  at  current 
market    prices. 

Gas. 

Debits  and  credits  for  gas  shall  be  settled  on  the  follow- 
ing  basis: 

Gas  shall  be  charged  at  its  current  market  price.  No 
labor  shall  be  charged  for  filling  tanks. 
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If  a  car  Is  transferred  from  the  service  of  one  railroad  i.o 
that  of  another*  the  recelTing  road  shall  issue  an  M.  C.  B, 
defect  card  authorizing  the  delivering  road  to  bill  against  it  for 
the  quantity  of  gas  in  the  holders  at  the  time  car  was  received. 

Cars  In  interchange  requiring  holders  to  he  fllled,  the  re- 
telvlng  road  shall  be  charged  for  the  quantity  of  gas  supplied. 

For  ears  stored  in  shop  for  repairs,  the  company  having  the 
car  in  its  possession  shall  be  responsible  to  the  delivering  com- 
pany for  the  gas  in  the  holders.  This  will  apply  to  sleeping  car 
companies  when  cars  are  in  their  possession  and  out  of  service, 
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Gondola  car,  eight-wheel,  hopper-bottom,  20  tons  capac- 
ity or  less  $?20.00 

Gondola  car,  eight-wheel,  plain,  50  tons  capacity  and 

over 350.00 

Gondola  car,  eight-wheel  plain,   40  tons  capacity,  but 

under   50   tons    300.00 

Gondola  car,  eight-wheel,  plain,  30  tons  capacity,  but 

under  40  tons    275.00 

Gondola  car,  eight-wheel,  plain,  25  tons  capacity,  but 

under  30  tons   250.00 

Gondola  car,  eight-wheel,  plain,  under  25  tons   140.00 

Stock  car,  eight-wheel,  34  feet  long  or  over 330.00 

Stock  car,  eight-wheel,  32  feet  long  or  over,  but  under 

34  feet   300.00 

Stock   car,   eight-wheel,   under   32   feet  long    265.00 

The  lengths  of  cars  above  mentioned  refer  to  the  lengths 
over  the  end  sills. 

In  the  case  of  double-deck  stock  cars,  $25.00  may  be 
added   to   the   prices   given   above   for   stock   cars. 

When  cars  of  60,000  pounds  capacity  or  over  and  so 
stenciled,  have  trucks  with  journals  4  inches  or  over  in 
diameter  when  new,  $40  per  car  shall  be  added  to  the  figure 
as  given  above  for  the  values  of  car  bodies,  when  equipped 
with  metal  bolsters. 

When  cars  are  equipped  with  metal  center  sills,  |35  shall 
be  added  to  the  values  of  bodies  for  cost  of  such  metal  sills. 

STEEL. 

Box  car,  wooden  body,  metal  underframe,  eight-wheel, 

50  tons  capacity,  38  feet  6  inches  over  end  sills $750.00 

Box  car,  wooden  body,  metal  underframe,  eight-wheel, 

36  feet  long,  but  under  40  feet 675.00 

Flat  car,  wooden  floor,  metal  underframe,  eight-wheel, 

50  tons  capacity,  40  feet  over  end  sills 700.00 

Flat  car,  v/ooden  floor,  metal  underframe,  eight-wheel, 

40  tons  capacity,  40  feet  over  end  sills 540.00 

Gondola  car,  all  metal,  eight-wheel,  hopper  bottom,  50 

tons  capacity,  33  feet  over  end  sills 750.00 

Gondola   car,   all   metal,   eight-wheel,   drop  bottom,   50 

tons  capacity,  40  feet  over  end  sills 740.00 

Gondola  car,  all  metal,  eight- wheel,  plain,  50  tons  ca- 
pacity, 40  feet  over  end  sills 720.00 

Gondola  car,  wooden  body,  metal  underframe,  eight- 
wheel,  flat  bottom,  40  feet  over  end  sills 720.00 

TRUCKS. 

50,000  lbs.  capacity,  with  metal  transoms  and  wooden 

bolster,  per  pair $195.00 


JSf.  a,  B.  RULEB. 

eO^OOO    IhB,   fjapacity   or   uEder,   with    wooden   bolBter, 

per  pair  . . . , $195,00 

60,000  lbs.  capacity  or  under;  ai!  metal,  per  pair 285.00 

80,000  lbs.  capacity  or  under,  but  over  60,000  lbs.,  all 

metal,    per    pair 360,00 

100,000  lbs.  capacity  or  under,  but  over  80,000  lbs.,  all 

metaU  per  pair 385.00 

Prices   include   brake  beams   complete,  truck   levers,   dead 

lever  guides  and  bottom   connection   rods. 

Four-wheel.  €abs. 

Coal    Car,   ordinary,   complete , , |220,00 

Box  car,  complete ..,,...,,,.,  255.00 

Gondola  car,   drop-bottom,  complete.. .,.  330.00 

Rule  112.  In  the  case  of  wooden  cars,  the  depreciation 
due  to  age  shall  be  estimated  at  six  per  cent  per  annum 
upon  the  yearly  depreciated  value  ol  the  bodies  and  trucks 
only.  In  the  case  of  all  steel  cars  and  cars  with  steel 
underframes,  the  depreciation  shall  be  5  per  cent  per  annum 
for  the  bodies  of  all  steel  cars;  for  bodies  of  cars  with 
steel  underframes  the  depreciation  shall  be  at  the  rate  of  6 
per  cent  per  annum  with  the  exception  of  flat  cars  witli 
wooden  floors,  which  shall  be  5  per  cent  per  annum,  Tho 
depreciation  on  the  value  of  trucks  of  steel  cars  shall  be  6 
per  cent  per  annum.  Allowances  for  depreciation  shall  itt 
no  case  exceed  60  per  cent  of  the  value  new.  The  amount 
127.50  for  air  brakes  shall  not  be  subject  to  any  depre- 
ciation. 

Rule  113.  The  bodies  of  refrigerator  cars,  special  stock 
cars,  tank  cars,  except  the  tanks,  and  other  freight  cars, 
designed  for  special  purposes,  not  referred  to  above,  shall 
be  settled  for  at  the  present  cost  price,  as  may  be  agreed 
to  by  the  parties  in  interest,  less  the  deduction  for  depre- 
ciation due  to  age,  which  shall  be  on  the  same  basis  as  for 
regular    freight    equipment. 

Rule  114.  In  rendering  bills,  cars  shall  be  treated  as 
belonging  to  companies  or  individuals  whose  name  or  initials 
they  bear,  except  in  case  of  Line  Cars  where  the  equipment 
list  of  the  general  officers  of  the  Line  designates  a  party  to 
make    settlement. 

Rule  115.  Switching  roads  will  only  be  allowed  to  render 
bills  against  car  owners  for  the  following  defects  repaired 
by  them:  Roof  lost  on  account  of  decay  or  faulty  construc- 
tion, worn-out  brasses,  broken  truck  springs,  truck  transoms, 
arch  bars,  draft-timber  bolts,  column  bolts,  truck  hangers, 
truck  transom  truss  rods,  truck  bolsters,  truck  bolster  truss 
rods,  oil  boxes,  spring  planks,  truck  hanger  pins,  side  bear* 
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Gondola  car,  eight-wheel,  hopper-bottom,  20  tons  capac- 
ity or  less $?20.00 

Gondola  car,  eight-wheel,  plain,  50  tons  capacity  and 

over     350.00 

Gondola  car,  eight-wheel  plain,   40  tons  capacity,  but 

under   50   tons    300.00 

Gondola  car,  eight-wheel,  plain,  30  tons  capacity,  but 

under  40  tons    275.00 

Gondola  car,  eight-wheel,  plain,  25  tons  capacity,  but 

under  30  tons   250.00 

Gondola  car,  eight-wheel,  plain,  under  25  tons   140.00 

Stock  car,  eight-wheel,  34  feet  long  or  over 330.00 

Stock  car,  eight-wheel,  32  feet  long  or  over,  but  under 

34  feet   300.00 

Stock   car,   eight-wheel,   under   32   feet   long    265.00 

The  lengths  of  cars  above  mentioned  refer  to  the  lengths 
over  the  end  sills. 

In  the  case  of  double-deck  stock  cars,  $25.00  may  be 
added   to   the   prices   given   above   for   stock   cars. 

When  cars  of  60,000  pounds  capacity  or  over  and  so 
stenciled,  have  trucks  with  journals  4  inches  or  over  in 
diameter  when  new,  $40  per  car  shall  be  added  to  the  figure 
as  given  above  for  the  values  of  car  bodies,  when  equipped 
with  metal  bolsters. 

When  cars  are  equipped  with  metal  center  sills,  |35  shall 
be  added  to  the  values  of  bodies  for  cost  of  such  metal  sills. 

STEEL. 

Box  car,  wooden  body,  metal  underframe,  eight-wheel, 

50  tons  capacity,  38  feet  6  inches  over  end  sills. ..  .$760.00 

Box  car,  wooden  body,  metal  underframe,  eight-wheel, 

36  feet  long,  but  under  40  feet 675.00 

Flat  car,  wooden  floor,  metal  underframe,  eight-wheel, 

50  tons  capacity,  40  feet  over  end  sills 700.00 

Flat  car,  v/ooden  floor,  metal  underframe,  eight-wheel, 

40  tons  capacity,  40  feet  over  end  sills 540.00 

Gondola  car,  all  metal,  eight-wheel,  hopper  bottom,  50 

tons  capacity,  33  feet  over  end  sills 750.00 

Gondola   car,   all   metal,   eight-wheel,   drop   bottom,   50 

tons  capacity,  40  feet  over  end  sills 740.00 

Gondola  car,  all  metal,  eight-wheel,  plain,  50  tons  ca- 
pacity, 40  feet  over  end  sills 720.00 

Gondola  car,  wooden  body,  metal  underframe,  eight- 
wheel,  flat  bottom,  40  feet  over  end  sills 720.00 

TRUCKS. 

50,000  lbs.  capacity,  with  metal  transoms  and  wooden 

bolster,  per  pair $195.00 
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60.000    lbs.    capacity   or   under,    with   wooden    bolster, 

per  pair   " 1195.00 

60,000  lbs.  capacity  or  under,  all  m^tal,  per  pair,..,..  2iB.OO 

80,000  lbs.  capacity  or  under,  but  over  60,000  ibe,,  all 

mrjtaU    per    pair . 360.00 

100,000  lbs.  capacity  or  under,  but  over  80,000  lbs.,  alt 

meUl,  per  pair , .......   3SS.00 

Prices  include  brake  beams  complete,  truck  levers,  dead 

lever  guides  and  bottom  connection  rods. 

FouB- WHEEL  €Aaa. 

Coal    Car,   ordinary,   complete 1220.00 

Box  car,  complete   . . , 255.00 

Gondola  car,  drop-bottom,  complete , 330,00 

Rule  112.  In  tbe  case  of  wooden  cars,  tbe  depreciation 
due  to  age  shall  be  estimated  at  six  per  cent  per  annum 
upon  the  yearly  depreciated  value  of  the  bodieB  and  tnicka 
only.  la  the  case  of  all  steel  cars  and  cars  with  steel 
trnderframes,  the  depreciation  shall  be  &  per  cent  per  annum 
for  the  bodies  of  all  steel  cars;  for  bodies  of  cars  with 
iteel  underframes  the  depreciation  shall  be  at  the  rate  ot  6 
per  cent  per  annum  with  the  eateeption  of  flat  cars  with 
wooden  floors,  which  shall  be  5  per  cent  per  annum.  The 
depreciation  on  the  value  of  trucks  of  steel  cars  shall  be  6 
per  cent  per  annum.  Allowances  for  depreciation  shall  in 
no  case  exceed  60  per  cent  of  the  value  new.  The  amount 
$27.50  for  air  brakes  shall  not  be  subject  to  any  depre- 
ciation. 

Rule  113.  The  bodies  of  refrigerator  cars,  special  stock 
cars,  tank  cars,  except  the  tanks,  and  other  freight  cars, 
designed  for  special  purposes,  not  referred  to  above,  shall 
be  settled  for  at  the  present  cost  price,  as  may  be  agreed 
to  by  the  parties  in  interest,  less  the  deduction  for  depre- 
ciation due  to  age,  which  shall  be  on  the  same  basis  as  for 
regular    freight    equipment. 

Rule  114.  In  rendering  bills,  cars  shall  be  treated  as 
belonging  to  companies  or  individuals  whose  name  or  initials 
they  bear,  except  in  case  of  Line  Cars  where  the  equipment 
list  of  the  general  officers  of  the  Line  designates  a  party  to 
make    settlement. 

Rule  115.  Switching  roads  will  only  be  allowed  to  render 
bills  against  car  owners  for  the  following  defects  repaired 
by  them:  Roof  lost  on  account  of  decay  or  faulty  construc- 
tion, worn-out  brasses,  broken  truck  springs,  truck  transoms, 
arch  bars,  draft-timber  bolts,  column  bolts,  truck  hangers, 
truck  transom  truss  rods,  truck  bolsters,  truck  bolster  truss 
rods,  oil  boxcB.  spring  planks,  truck  hanger  pins,  side  bear- 
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ings  and  center  plates,  center-plate  bolts,  center  pins,  fol- 
lowers, American  continuous  rods  or  keys,  draft  springs, 
couplers,  knuckles  and  drawbar  pockets  and  rivets,  defective 
wheels  as  specified  in  Rules  7  to  18,  inclusive,  defective  axles 
as  described  in  Rules  22  and  23,  cars  not  within  the  limits 
of  standard  height  for  couplers,  as  per  Rule  36,  safety  ap- 
pliances as  prescribed  by  Rule  37,  and  grain  doors  and  all 
inside  or  concealed  parts  of  bodies  of  cars  missing  or  dam- 
aged under  fair  usage  as  prescribed  in  Rule  35,  provided 
the  damage  has  not  been  caused  by  derailment  or  rough 
usage.  They  will  be  allowed  to  render  bills  direct  against 
car  owners  on  all  car  owners*  defects  on  cars  received  by 
them  from  a  railroad  company,  provided  they  procure  joint 
evidence  from  the  delivering  road  that  such  car  owners'  de- 
fect existed  when  the  car  was  delivered  by  the  railroad  com- 
pany, joint  evidence  to  accompany  the  bill  against  the  car 
owner. 

Rule  116.  A  switching  road  is  a  corporation  doing  the 
major  part  of  its  business  on  a  switching  charge. 

Rule  117.  Bills  may  be  rendered  against  car  owners 
for  the  cost  of  applying  temporary  running  boards  and  hand 
rails  to  make  cars  safe  for  trainmen. 

DESTROYED   CARS   AND   THE   RETURN   OF   TRUCKS. 

Rule  118.  The  company  on  whose  line  the  bodies  or 
trucks  are  destroyed  shall  report  the  fact  to  the  owner  im- 
mediately after  their  destruction,  and  shall  have  its  option 
whether  to  rebuild  or  settle  for  the  same. 

Rule  119.  If  the  company  on  whose  lines  the  car  is 
destroyed  elects  to  rebuild  either  body  or  trucks,  or  both, 
the  original  plan  of  construction  must  be  followed,  and  the 
original  kind  and  qualities  of  materials  used.  The  rebuild- 
ing must  be  completed  within  60  days  from  the  original  date 
of  damage  or  destruction.  In  such  cases  no  allowance  shall 
be   made   for   betterments. 

Rule  120.  If  only  the  body  of  a  car  is  destroyed,  and 
the  company  destroying  it  elects  to  return  the  trucks,  they 
shall  be  put  in  good  order,  or  accompanied  by  a  defect  card, 
covering  all  defects  or  improper  repairs  made  by  them  for 
which  owners  are  not  responsible,  and  forwarded,  within 
60  days,  free  of  freight  or  other  charges,  to  the  nearest 
point  on  the  line  of  the  company  owning  or  operating  the 
car,  and  the  number,  line  and  class  of  car  destroyed  shall  be 
stenciled  or  painted  on  each  truck  so  returned. 

Rule  121.  The  company  on  whose  line  the  body  or  trucks 
of  a  car  are  seriously  damaged,  but  not  destroyed,  may  notify 
the  owner  and  ask  an  appraisement  on  the  damage  done  to 
the  car  as  a  basis  for  the  disposal  of  the  damaged  car. 
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Rule  122.  For  the  mutual  advantage  of  railway  com- 
panies interested,  the  settlemeDt  for  a*  car  owned  or  con- 
trolled by  a  railway  company,  when  damaged  or  destroyed 
upon  a  private  track,  shall  be  assumed  by  the  railway  com- 
pany delivering  the  car  upon  such  tracks. 

SENDING    HOME    WOR^-OUT    AND    DAMAGED    CABS, 

Rule  123.  A  car  unsafe  to  load  on  account  of  general 
wom-out  condition,  due  to  age  or  decay,  shall  be  reported  to 
its  owner,  who  must  be  advised  of  all  exieting  defects.  If 
the  owner  elects  to  have  it  sent  home,  he  shall  furnish  two 
home  cards,  noting  upon  tbem  existing  defects  and  the  route 
over  which  the  car  is  to  be  returned  to  itis  owner.  It  the 
route  coincides  with  that  over  which  the  car  passed  to  the 
point  where  it  became  unserviceable,  no  liability  shall  be 
incurred  as  between  the  owner  and  the  road  handling  the 
car,  either  for  freight  charges  in  handling  the  car  or  for  car 
service  during  this   movement. 

Such  cards  shall  he  attached  to  each  side  of  the  body  of 
the  car.  They  shall  be  ^%  by  8  inches,  and  of  the  form 
shown  below.  They  shall  be  printed  on  both  sides,  and 
shall  be  filled  in  on  both  sides  with  ink  or  black  indelible 
pencil : 


R.  R. 


R.  R. 


Car    No Initials. 

To    be    shopped    for .'. 


(Head  of  Car  Department.) 


r 
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Rule  124.  A  car  which  is  safe  to  run,  but  unsafe  to  load 
on  account  of  serious  damage  caused  by  wreck  or  accident, 
shall  be  reported  to  the  owners  for  appraisement  and  dis- 
position, and  disposed  of  as  provided  in  Rule  123,  if  the 
owner  so  elects. 

Rule  125.  In  case  of  cars  of  private  ownership  sent  home 
on  account  of  general  worn-out  condition  due  to  age  or  de- 
cay, such  cars  shall  be  entitled  to  as  many  miles  of  home- 
ward movement  free  of  charge  to  owners,  as  they  may 
have  been  handled  over  said  line  under  load,  and  no  mile- 
age to  be  paid  to  owners  by  roads  handling.  If  the  haal 
necessary  to  get  cars  home  is  in  excess  of  such  loaded  mile- 
age, said  excess  will  be  billed  against  the  owner  at  regular 
freight  rates  and  the  owner  notified. 

Rule  126.  Private  line  cars  sent  home  to  owners  on  ac- 
count of  being  wrecked  or  damaged  in  accident  shall  be  reg- 
ularly billed  home  free  of  charge  to  owners  and  owners 
notified,  providing  such  homeward  movement  passes  over 
roads  which  have  handled  the  cars  loaded,  previous  to  their 
homeward  empty  movement;  otherwise  the  daniaged  cars 
to  travel  home  empty,  free  of  charges  and  free  of  mileage 
according  to  home  route;  or,  if  owners  prefer  to  have  them 
billed  home  via  direct  line,  then  charges  to  accrue  to  such 
line  over  which  cars  were  not  entitled  to  free  movement. 

Furnishing   Materials. 

Rule  127.  Companies  shall  promptly  furnish  to  each 
other,  upon  requisition,  and  forward  free  over  their  own 
road,  material  for  repairs  of  their  cars  injured  upon  foreign 
lines  that  can  not  be  procured  in  open  market.  Requisition 
for  such  material  shall  state  that  it  is  for  repairs  of  cars. 
and  shall  give  the  number  and  lettering  of  such  cars  and 
pattern   number   of   castings   required   when   possible. 

Conditions  of  Acceptance  of  this  Code. 

Rule  128.  Any  car  owner  or  railway  company  may  be- 
come a  party  to  this  Code  of  Rules  by  giving  notice  through 
one  of  its  general  officers  to  the  Secretary  of  the  Master 
Car  Builders'  Association. 

Railroad  companies  becoming  subscribers  to  this  Code 
of  Rules  must  have  a  representative  member  in  the  Master 
Car  Builders'   Association. 

Rule  129.  Any  car  owner  or  railway  company  that  is  a 
party  to  this  Code  of  Rules  shall  be  bound  by  same  through 
its  successive  revisions,  until  one  of  its  general  officers  flies 
with  the  Secretary  of  the  Master  Car  Builders'  Association 
its  notification  of  withdrawal. 

Rule  130.    Acceptance  or  rejection  of  this  Code  of  Rules 
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must  be!  as  a  whole,  and  no  exception  to  an  Individual  rule 
or  rules  eliall  be  valid. 

Settlement  of  disputes. 

Rule  131,  In  order  to  settle  disputes  arising  under  the 
rules,  and  to  facilitate  the  revision  of  the  rules  at  the 
annual  conventions  of  the  Association,  an  Arbitration  Com- 
mittee of  five  representative  members  shaJI  be  appointed  an- 
nually by  the  Executive  Committee;  three  members  of  this 
committee  to  constllute  a  quorum. 

In  case  of  any  dispute  or  question  arising:  under  the 
rules  between  the  subscribers  to  said  rules,  the  same  may 
be  submitted  to  this  committee  through  the  secretary,  In 
abstract,  jointly,  said  abstract  setting  forth  the  point  or 
points  at  issue,  and  each  party's  interpretation  of  the  rules 
upon  which  Its  claim  is  based,  clearly  and  concisely,  not 
©X ending  three  typewritten  pages  of  letter  siie,  single  space. 
which  shall  be  slgneil  by  both  parties  to  the  dispute.  Should 
one  of  the  parties  refuse  or  fall  to  furnish  the  necessary 
Information,  the  committee  shall  use  its  judgment  as  to 
whether,  with  the  information  furnished,  it  can  properly 
give  its  opinion-  The  decisions  of  the  committee  shall  be 
final  and  binding  upon  the  parties  concerned.  This  commit- 
tee shall  report  its  decisions  to  the  Association,  and  its 
report  shall  he  incorporated  in  the  annual  report  of  pro- 
ceedings of  the  Association. 

Revision  of  this  Code  of  Rules. 

Rule  132.  The  Arbitration  Committee  shall  ask  for  sug- 
gestions of  changes,  amendments  and  additions  to  these  rules 
prior  to  each  annual  convention,  which  it  shall  consider,  and 
it  shall  report  its  recommendations  to  the  succeeding  annual 
convention. 

Rule  133.  In  the  revision  of  these  rules  by  the  Associa- 
tion, a  two-thirds  vote  shall  be  necessary  for  adoption. 

Rule  134.  Voting  powers  shall  be  the  same  as  prescribed 
in  the  Constitution  of  the  Master  Car  Builders'  Association 
on  matters  pertaining  to  the  adoption  of  standards  and  the 
expenditure  of  money- 
Rule  135.  This  Code  of  Rules  shall  be  introduced  for  the 
discussion  and  revision  at  one  session  of  the  Master  Car 
Builders'  Association  cenvention  each  year. 

Rule  136.     This  Code  of  Rules  shall  take  effect 

For  Passenger  Equipment  Cars. 

1.  Each  railway  company  shall  give  to  foreign  cars, 
while  on  its  line,  the  same  care  and  attention  that  it  gives 
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provide  four  (4)  inches  clearance  at  all  points,  securely  fas- 
tened across  the  top  of  lading  of  each  car,  and  stakes  must 
be  wired  at  bearing-pieces. 

36.  The  STAKES  must  extend  up  as  shown,  aad  be  held 
together  at  top  with  either  wire  or  boards.  (In  accordance 
with  Rule  32.)  The  short  litmber  must  be  placed  centrally  on 
each  car,  and  the  bearing-pieces  must  be  placed  half-way 
between  the  stakes  and  as  near  the  middle  of  the  car  as  possi- 


Fig.  207 


ble.    Stakes  must  not  be  less  than  two  (2)  feet  nor  more  than 
three  (3)  feet  six  (6)  inches  apart. 

37.  The  MAXIMUM  aggregate  weight  must  not  exceed 
ninety  (90)  per  cent  of  the  marked  capacity  of  the  cars,  and 
the  amount  of  long  lumber  must  not  exceed  one-half  (%) 
the  lading. 

38.  This  material  may  be  carried  on  one  car,  either  in  the 
manner  shown  in  Fig.  208,  when  all  the  material  is  of  nearly 


lading  of  lumber  on  cars. 


Fig.  209 


lading  of  lumber  on  cars. 


LOADINO—UNLOADIT^G. 


^m 


FOU   TXJAD3    AS    PER   FIG,    2l3, 

For  material  less  than  ninety  (90)  feet  long,  load  per  car 
should  not  exceed  one-half  of  the  marked  capacity  of  the  two 
end  ears,  t'or  longer  material^  the  load  per  car  must  conform 
to  paragraph  No.  15. 

BITXES    GOVEJINI^O    THE    LOADING    OP    LUMBER   ON  OPEN    CAKS. 
DETAIL    IXSTEiUCTlONS* 

Z2.  For  flat  cars  and  gondola  ears  with  sides  less  than 
thirty  (30)  inches  high,  not  less  than  four  stakes  four  (4) 
inches  wide  by  five  (5)  Inches  deep  must  be  placed  on  each 
side  of  car,  and  the  tops  of  opposite  stakes  must  be  held 
together  by  two  one  (1)  by  six  (6)  inch  boards,  fastened  at 

Fig,  206 
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each  end  by  means  of  three  ten-penny  wire  nails,  or  by  six 
strands  eqnal  to  three  wrappings  of  No.  S  wire.  Gondola 
cars  with  sides  thirty  (30)  inches  high  or  over,  must  have 
six  stakes  not  less  than  three  (3)  inches  wide  by  four  (4) 
inches  deep  on  each  side  of  car,  and  the  tops  of  opposite  stakes 
must  be  held  together  by  two  one  (1)  by  six  (6)  inch  boards 
fastened  at  each  end  by  means  of  three  ten-penny  wire  nails, 
or  four  strands  equal  to  two  wrappings  of  No.  8  wire. 

33.  When  the  length  of  lumber  will  permit,  it  must  be 
similarly  loaded  in  two  piles  with  six  stakes  on  each  side  of 
car.  For  flat  cars  and  gondola  cars  with  sides  less  than 
thirty  (30)  inches  high,  stakes  must  not  be  less  than  four 
(4)  inches  wide  by  five  (5)  inches  deep,  and  for  gondola 
cars  with  sides  thirty  (30)  inches  in  height  and  over,  stakes 
must  not  be  less  than  three  (3)  inches  wide  by  four  (4) 
inches  deep,  in  both  cases  secured  as  specified  in  Rule  No.  32. 

34.  Lumber  of  equal  widths  must  either  be  lapped  or  have 
STRIPS  across  loads  at  intervals  of  not  more  than  thirty  (30) 
inches  high,  to  act  as  binders. 

LUMBER   LOADED    OX    TOP   OF    SHORT  PIECES   ON    SINGXE   CARS,    AS   IN 

FIG.    207. 

35.  Long  pieces  so  loaded  must  rest  on  bearing-pieces  not 
less  than  ten   (10)   inches  wide  and  of  sufficient  thickness  to 
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clearance;  however,  any  material  that  may  be  suitable  for 
blocking,  which  differs  from  the  figures  given,  but  which  is 
of  equal  strength  or  stronger,  may  be  utilized. 

30.  All  material  carried  on  two  or  three  cars  must  always 
be  examined  by  a  competent  inspector  before  the  cars  are 
moved  from  the  loading  point.  If  an  inspector  is  not  stationed 
at  the  loading  point,  the  agent  must  give  notice  to  the  proper 
authority  when  ths  cars  are  loaded,  so  that  proper  inspection 
may  be  arranged  for.  The  object  of  such  inspection  is  to  see 
that  these  regulations  have  been  complied  with. 

31.  If,  in  loading  cars,  it  is  impossible  to  clearly  ascertain 
whether  the  restrictions  given  in  General  Instructions,  under 
paragraphs  8  and  15,  are  complied  with,  the  following  tables 
may  be  used: 

FOR    LOADS   AS    PER    FIOS.    208    AND    209. 


Length  of 
cars. 


Length  of 
lumber. 


30  ft. 
82  *' 
34  '* 
86  '• 
82  *• 
84  *• 
86  ** 
38  '* 
36  *• 
88  •* 
40  " 
42  '* 


Maximum  Weight  of  Load. 


Capacity 

of  cars 

40,000  lbs. 


88, 000  lbs. 

35.000 

32,000 

30,000 

88,000 

35,000 

32,000 

30,000 

36,000 

34,000 

82,000 

80,000 


Capacity 

of  oars 

60,000  lbs. 


46,000  lbs. 

42,000 

89,000 

87,000 

47,000 

44,000 

41,000 

88,000 

45,000 

42,000 

89,000 

87.000 


Capaoity 

of  oars 

60,000  lbs. 


67,000  lbs. 

58,000  *' 

49,000  « 

45,000  *• 

58,000  " 

54,000  •* 

50,000  «* 

47,000  •* 

55,000  <« 

51,000  «* 

48,000  *• 
45,000   «* 


CuMcity 

of  can 

80,000  lbs. 


76,000  lbs. 
71,000  •• 
65,000  " 
60,000  " 
77,000  " 
72.000* 
66,000  '* 
61,000  " 
78,000  •• 
69,000  *' 
64,000  •* 
60.000  " 


for  loads 

AS   PER  FIG.    212. 

When  Loaded  on  Oars  34  Fkbt  Long. 

Marked 
CawMsity 
of  Cars. 

Maadmon 

aMmaMtamtt 

Length 
lumber. 

A 

B 

C 

•   D 

be  GUriel 

40  ft. 
45  ** 
50  ** 
80  '* 

10  ft.  3  in. 

11  **    9   •* 

18  •*--   ** 
17  '*—    ** 

10  ft.— in. 
6  *•    6  ** 
2  -    6  " 

2  **  ** 

5  ft.  9  in. 

6  •*    3   ** 

7  **  —  ** 

10  *•—  •* 

24  ft. 
27  •• 
80  " 
88  *• 

]    LbB. 

40,000 
50,000 
60,000 
80,000 

Li». 
SO.O00 

105.000 

When  Loaded  on  Cars  80  to  32  Feet  Long. 

iaO;000 

40  ft. 
45  ** 

10  ft.  8  in. 

11  '*  9   *• 

8  ft.— in. 
4  **  __  ** 

5  ft.  9  in. 

6  **  8  •* 

84  ft. 
27  •• 

1M.O0O 

LOADING— UNLOADING. 


FOR   LOAI>S    AS    PER   FlO.    213* 

For  material  less  than  ninety  (&0)  feet  long,  load  per  car 
should  not  exceed  one-half  of  the  marked  capacity  of  the  two 
end  iiars.  t'or  longer  material,  the  load  per  car  must  conforia 
to  puragrapii  No.  15. 

RULES    GOVERN  OG    THE    LOADtNG    OF    tlTMBEE  0?f   OPEX   CAE3. 
DETAIL    T>  STRUCT lOTfS. 

32*  For  flat  cars  and  gondola  ears  with  sides  less  than 
thirty  (30)  inches  high,  not  leas  than  four  stakes  four  (4) 
inches  wide  hy  Ave  (5)  iDcheg  deep  must  be  placed  on  each 
side  of  car,  and  the  tops  of  opposite  stakes  must  be  held 
together  by  two  one  (1)  by  six  (6)  inch  boards,  fastened  at 
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LUMBER    LOADED    OiS'     SiKOLE     CABS, 


each  end  hy  means  of  three  ten*penny  wire  nails,  or  by  six 
strands  equal  to  three  wrappings  of  No-  8  ivtre.  Gondola 
cars  with  sides  thirty  (30)  inches  high  or  over,  must  have 
six  stakes  not  less  than  three  (3)  inches  wide  by  four  (4) 
inches  deep  on  each  side  of  car,  and  the  tops  of  opposite  stakes 
must  be  held  together  by  two  one  (1)  by  six  (6)  inch  boards 
fastened  at  each  end  by  means  of  three  ten-penny  wire  nails, 
or  four  strands  equal  to  two  wrappings  of  No.  8  wire. 

33.  When  the  length  of  lumber  will  permit,  it  must  be 
similarly  loaded  in  two  piles  with  six  stakes  on  each  side  of 
car.  For  flat  cars  and  gondola  cars  with  sides  less  than 
thirty  (30)  inches  high,  stakes  must  not  be  less  than  four 
(4)  inches  wide  by  five  (5)  inches  deep,  and  for  gondola 
cars  with  sides  thirty  (30)  inches  in  height  and  over,  stakes 
must  not  be  less  than  three  (3)  inches  wide  by  four  (4) 
inches  deep,  in  both  cases  secured  as  specified  in  Rule  No.  32. 

34.  Lumber  of  equal  widths  must  either  be  lapped  or  have 
STRIPS  across  loads  at  intervals  of  not  more  than  thirty  (30) 
inches  high,  to  act  as  binders. 

LUMBER   LOADED    ON    TOP   OF    SHORT  PIECES   ON    SINGLE   CARS,    AS   IN 

FIG.    207. 

35.  Long  pieces  so  loaded  must  rest  on  bearing-pieces  not 
less  than  ten   (10)   inches  wide  and  of  sufficient  thickness  to 
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clearance;  however,  any  material  that  may  he  suitable  for 
blocking,  which  differs  from  the  figures  given,  but  which  is 
of  equal  strength  or  stronger,  may  be  utilized. 

30.  All  material  carried  on  two  or  three  cars  must  always 
be  examined  by  a  competent  inspectob  before  the  cars  are 
moved  from  the  loading  point.  If  an  inspector  Is  not  stationed 
at  the  loading  point,  the  agent  must  give  notice  to  the  proper 
authority  when  the  cars  are  loaded,  so  that  proper  Inspection 
may  be  arranged  for.  The  object  of  such  inspection  is  to  see 
that  these  regulations  have  been  complied  with. 

31.  If,  in  loading  cars,  it  is  impossible  to  clearly  ascertain 
whether  the  restrictions  given  in  General  Instructions,  under 
paragraphs  8  and  15,  are  complied  with,  the  following  tables 
may  be  used: 

FOR    LOADS    AS    PER   FIGS.    208    AND    209. 


Length 
cars. 


of 


80  ft. 


82  ft. 


84  ft. 


Length  of 
lumber. 


80  ft. 
82  *' 
84  '* 
86  " 
82  *♦ 
84  *• 
86  *• 
88  '• 
86  *• 
38  ** 
40  ** 
42  *' 


Maximum  Wbioht  of  Load. 


Capacity 

of  cars 

40,000  lbs. 


88,000  lbs. 

85,000  " 

32,000  ** 

80,000  ** 

88,000  *♦ 

85,000  '* 

82,000  •• 

80,000  *• 

86,000  ** 

84,000  •* 

82,000  •* 

30,000  *' 


Capacity 

of  cars 

60,000  lbs. 


46,000  lbs. 

42,000  ** 

89,000  •• 

87,000  •» 

47,000  •• 

44,000  •• 

41,000  •• 

88,000  •' 

45,000  ** 

42,000  *• 

89,000  *• 

87.000  •• 


Caoaoity 

of  oars 

60,000  lbs. 


57,000  lbs. 

58,000  •• 

40,000  <« 

45,000  «< 

58,000  *< 

64,000  " 

50,000  <* 

47.000  •• 

55,000  «« 

51,000  •• 

48,000  *' 
46,000   " 


Capadtr 

of  oars 

80,000  Ib6. 


76,000  lbs. 
71,000  " 
65,000  '* 
60,000  •* 
77,000  " 
72.000  ' 
66.000  " 
61,000  " 
78,000  " 
60,000  " 
64,000  " 
i  60.000  " 


FOR   LOADS 

AS   FEB  FIG.    212. 

When  Loaded  on  Oars  34  Pkbt  Loira. 

Marked 
Cmoity 
of  Can. 

KaziDam 
be  catiki 

Length 
lumber. 

A 

S 

c 

J> 

40  ft. 
45  *' 
fiO  ** 
80  '♦ 

10  ft.  8  in. 

11  **  0  •• 
18  *•—    •* 

17  '*—    *' 

10  ft.— in. 
6  ••   6  ♦• 
2  **    6  *• 
2  **  —  ** 

5  ft.  0  in. 

6  ••    8   •• 

7  *♦  —  •« 

10  **—  •• 

24  ft. 
27  •• 
80  •• 
88  *• 

]    Lb8. 

40,000 
60,000 
60,000 
80,000 

Lbi. 
W.O0O 

mooo 

When  Loaded  on  Cars  80  to  32  Febt  Long. 

130.000 

40  ft. 
45  »• 

10  ft.  8  in. 

11  •*  9   *♦ 

8  ft. -in. 

4      «4     «l 

6  ft.  9  in. 
6  '•  8  •* 

24  ft. 
87  " 

laaooo 

LOADiya—UNLOAnrNG. 


34& 


FOR  LOAIVS   Aa   PER   FIG.    213. 

For  material  leas  than  ninety  (50)  feet  long,  load  per  car 
should  not  exceed  one-half  of  tbe  marked  capacity  of  the  two 
end  ears,  i^or  longer  material,  the  load  per  car  must  conform 
to  paragraph  No.  15. 

KI^ES   G0^*ERN"K\G    THK    LOADING    OF   LUMBER  OEf  OPEN   CARS. 
DETAIL    INSTRUCTIONS. 

32.  For  flat  cars  and  gondola  cars  with  sides  less  than 
thirty  f30)  inches  high,  not  less  than  four  stakes  four  (4) 
inches  wide  hy  Ave  [h)  inches  deep  must  be  placed  on  eacli 
side  of  car,  and  the  tops  of  opposite  stakes  must  he  held 
togetlier  hy  two  one  (1)  hy  six  (6)  inch  hoards,  fastened  at 

Fig,  206 


LUMBEB    LOADEU     ON     SINGLE     CABa, 


each  end  by  means  ot  thre^  ten-penny  wire  nails,  or  by  six 
strands  equa!  to  three  wrappings  of  No.  S  wire.  Gonclola 
cars  with  sides  thirty  (30)  inches  high  or  over,  must  have 
six  stakes  not  less  than  three  (3)  inches  wide  by  four  (4) 
inches  deep  on  each  side  of  car,  and  the  tops  of  opposite  stakes 
must  be  held  together  by  two  one  (1)  by  six  (6)  inch  boards 
fastened  at  each  end  by  means  of  three  ten-penny  wire  nails, 
or  four  strands  equal  to  two  wrappings  of  No.  8  wire. 

33.  When  the  length  of  lumber  will  permit,  it  must  be 
similarly  loaded  in  two  piles  with  six  stakes  on  each  side  of 
car.  For  flat  cars  and  gondola  cars  with  sides  less  than 
thirty  (30)  inches  high,  stakes  must  not  be  less  than  four 
(4)  inches  wide  by  five  (5)  inches  deep,  and  for  gondola 
cars  with  sides  thirty  (30)  inches  in  height  and  over,  stakes 
must  not  be  less  than  three  (3)  inches  wide  by  four  (4) 
Inches  deep,  in  both  cases  secured  as  specified  in  Rule  No.  32. 

34.  Lumber  of  equal  widths  must  either  be  lapped  or  have 
STRIPS  across  loads  at  intervals  of  not  more  than  thirty  (30) 
inches  high,  to  act  as  binders. 

LUMBER   LOADED   ON   TOP   OF   SHORT  PIECES  ON    SINGLE   CARS,    AS   IN 

FIG.    207. 

35.  Long  pieces  so  loaded  must  rest  on  bearing-pieces  not 
less  than  ten   (10)   inches  wide  and  of  sufficient  thickness  to 
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paragraph  57  (Logs  on  Single  Cars)  except  that  five  turns  or 
ten  strands  should  be  used  in  place  of  three  turns  or  six 
strands. 

THE    LOADING    OF    TAN    BABK. 
FOR  LOADS  ON  FLAT  CABS. 

60.  When  tan  bark  is  loaded  on  fiat  cars  there  must  be 
four  stakes  properly   fastened  at  each   end  of  car. 

There  must  be  at  least  four  stekes  at  each  side  of  car, 
accurately  fitted  to  stake  pockets.  Two  pairs  of  side  stakes, 
those  nearest  center  of  car,  must  be  fastened  across  the  top 
by  means  of  wire.  The  wiring  should  not  be  of  less  than  two 
strands  of  No.  8  wire  per  pair  of  stakes,  twisted  sufficiently 
to  hold  stakes  in  a  vertical  position. 

Two  boards  not  less  than  one  (1)  inch  by  six  (6)  inches  in 
section  spaced  four  (4)  inches  apart,  or  one  board  one  (1) 
inch  by  twelve  (12)  inches  in  section,  must  be  securely 
nailed  to  inside  of  end  and  side  stakes. 

The  load  must  extend  to,  but  not  beyond,  the  top  line 
of  the  top  board  at  time  of  loading. 

Diagonal  braces  not  less  than  one  (1)  inch  by  six  (6) 
inches  in  section  must  be  nailed  to  outside  of  car  frame,  or  car 
sides,  to  outside  of  top  boards  and  to  inside  of  second  stake 
from  end  of  car,  with  not  less  than  three  ten-penny  wire  nails. 
At  diagonally  opposite  corners  of  car,  boards  not  less  than  one 
(1)  inch  by  four  (4)  inches  in  section,  spaced  not  more  than 
two  (2)  feet  apart,  must  be  securely  nailed  to  the  inside  of 
corner  stake  and  the  stake  next  to  it^  the  top  board  to  be  not 
more  than  two  (2)  feet  below  the  top  of  lading,  in  order  to 
provide  proper  foothold. 

In  loading,  strips  should  be  arranged  vertically  inside  of  the 
cross  boards,  or  bark  set  on  end  so  as  to  permit  space  for 
foothold  and  handhold  at  the  cross  pieces.    Fig.  218. 

FOR  LOADS  ON  GONDOLA  CABS. 

61.  Where  tan  bark  is  loaded  in  gondola  cars  there  must 
be  at  least  four  stakes  properly  fastened  at  each  end  of  car, 

Fig.  218 
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and  sufficient  side  stakes  on  side  of  car  so  that  tlie  spacing 
between  stakes  or  between  stakes  and  end  ot  car  does  not 
exceed  twelve  (12)  feet.  Two  boards  not  less  than  one  (1) 
inch  by  six  (6)  inches  In  sectioa  spaced  four  (4)  tnchea 
apart,  or  one  board  one  (1)  inch  by  twelve  (12)  inchea  in 
section  should  be  securely  nailed  to  ius!de  of  the  end  and 
aide  stakes  about  twelve  (12)  inches  below  top  of  stakes.  See 
Fig,  219. 

G2.  Gondola  cars  with  sides  less  than  thirty  (30)  inches 
high  should  be  governed  by  the  same  rules  as  for  flat  cars. 

63.  Gondola  cars,  with  sides  thirty  (30)  inches  htgh,  must 
have  end  stakes  secured  at  bottom  by  nalHng  a  plank  two  (2) 
inches  by  four  H)  inches  in  section  to  floor  inside  of  bottom 
of  stakes.  Cars  equipped  with  stakes  so  secured  may  be  loaded 
to  nine  i9)  feet  above  floor.  If  the  load  exceeds  nine  (9) 
feet  in  height  the  tops  of  opposite  stakes  must  be  connected 
by  wire  or  boards.  For  such  Jading  the  wire  must  consist  of 
at  least  one  strand  of  No,  8  wire. 
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64.  Gondola  cars  with  sides  more  than  thirty  (30)  inches 
high  may  be  loaded  to  a  height  of  nine  (9)  feet  above  floor 
without  the  use  of  plank  nailed  to  the  floor. 

65.  It  will  be  the  duty  of  the  inspector  to  carefully  exam- 
ine the  load  to  note  that  the  bark  is  interlaced  and  sufficiently 
secured  to  make  the  lading  safe  foi*  transit. 


THE  LOADING    OF    SLAB    WOOD. 

66.  For  loading  slab  wood  exactly  the  same  instructions 
as  given  above  for  tan  bark  shall  be  followed,  but  in  addition 
there  must  be  provided  in  all  cases  boards  equivalent  to  not 
less  than  one  (1)  inch  by  six  (6)  inches  in  section  at  the 
top  of  the  stakes,  both  at  the  sides  and  ends,  and  so  arranged 
as  to  prevent  slabs  from  sliding  off  the  car. 

66A.  General  instructions  given  for  tan  bark  should  gov- 
ern the  loading  of  lath,  but,  in  addition,  these  rules  should  be 
followed: 
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Boards  one  (1)  inch  by  six  (6)  inches  in  section,  placed  on 
edge,  and  fastened  inside  of  side  and  end  stakes,  should  be 
placed  immediately  above  floor  of  car,  to  prevent  the  bottom 
layers  of  lath  from  shifting  endwise  or  sidewise. 

Immediately  inside  of  lower  course  of  side  boards  bundles 
of  lath  should  be  laid  longitudinally,  and  a  longitudinal  row 
of  bundles  should  be  placed  along  center  of  car.  Bundles 
should  then  be  laid  crosswise,  butting  against  center  longi- 
tudinal row,  and  resting  on  top  of  side  longitudinal  rows. 
Succeeding  courses  should  be  laid  crosswise  in  the  same  man- 
ner, butting  against  additional  longitudinal  rows  laid  between 
them  over  center  line  of  car.  Opposite  stakes  must  then  be 
fastened  together  with  either  boards  or  wire,  in  the  same  man- 
ner as  required  for  tan  bark.  At  diagonally  opposite  corners 
boards  should  be  applied,  to  provide  proper  foothold  and  hand- 
hold, as  required  for  tan  bark,  except  that  these  boards  may 


Fig.  220         Lath  Loaded  on  Flat  C^A5 


!0IS 


be  nailed  to  outside  instead  of  inside  of  stakes,  as  required 
when  loading  tan  bark. 

RULES  GOVERNING  THE  LOADING  OF  TIES,  FENCE  POSTS  AXD  SIMILAB 
LADINGS  ON  OPEN  CARS.  * 

SHOWN    IN    FIG.    221. 

67.  Flat  cars  loaded  with  cross  ties  or  fence  posts  will 
not  be  accepted  for  shipment. 

68.  Gondola  cars  will  be  accepted  with  load  not  to  exceed 
four  (4)  feet  above  the  end  gate  of  car.  Each  tier  must  be 
loaded  flat  wise  in  a  pyramidal  form' above  the  end  gate,  so 
as  not  to  wedge  and  spread  the  sides.  Lading  must  not 
extend  over  the  sides  of  car. 

69.  If  load  extends  more  than  twelve  (12)  inches  above 
end  gate  at  center,  each  pile  must  have  at  least  two  binders. 
which  shall  not  extend  less  than  fifteen  (15)  inches  over  side 
plank  of  car,  and  must  be  secured  at  each  side  of  car  with  at 
least  throe  staples  or  nails,  or  shall  be  fastened  to  any  layer 
of  ties  ])elow  the  top  of  side  plank.  Each  binder  shall  be  fas- 
tened to  each  tie  in  passing  over  the  load.    When  fastening  is 


made  as  last  described,  the  attachment  to  the  ties  mtist  he 
made  on  both  Eid^s  of  the  load,  and  the  binder  brought  together 
at  top  of  pyramid  and  fastened  by  twisting  and  securing  hoth 
ends  of  the  bini^er  with  staples?  to  the  ioad. 

70.  When  wire  is  used  it  must  not  he  of  leas  gauge  than  No. 
^p  and  but  one  strand  may  be  used. 

Tl.    When  sAPLtxG  is  used  it  must  he  of  green  timber,  split. 

Fig.  221 
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and  not  less  than  one  and  one-half  (IH)  Inches  wide  on  the 
split  or  flat  side. 

ftn£S    ROVltENIMJ    THE    LOAnlNO    Or    LONG    STttrCTURAL    MAITRIAL, 
PtATEB,    K.ULftS,    GTRDEBS,    ETC.,    OK    Ol-EN    CARS. 

tJETAn^     IJfSTaiTCTlO^S, 

U>AI>.S    OX    STXCT.F.    CARS. 

72.  Large  girders,  loaded  on  flat  side  on  flat  cars,  must 
always  be  carried  upon  bearing  blocks,  not  less  than  six  (6) 
by  twelve   (12)   inches,  bolted  to  car  floor  with  seven-eighths 


Fig.  222 


( 's )  inch  bolts.  The  bearing  blocks  must  be  placed  one  over 
each  bolster,  and  two  (2)  by  four  (4)  by  eighteen  (18)  inch 
cleats  must  be  placed  longitudinally  under  floor  and  cut  wash- 
ers under  bolt  heads  and  nuts.  In  addition,  spacing  blocks 
not  less  than  two  (2)  by  twelve  (12)  inches  must  be  placed 
between  each  girder.  Lateral  motion  must  be  prevented  by 
means  of  upright  iron  stanchions  not  less  than  one  and  one- 
quarter  (IM)  inches  in  diameter,  driven  into  holes  In  the 
Ijearing-pieces  and  held  together  at  the  top  by  not  less  than 
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two  (2)  by  six  (6)  inch  planks  (hardwood),  as  shown  in  Figs. 
222  and  223,  or  it  may  be  prevented  by  fitting  planks  between 
flanges  of  the  girders,  as  shown  in  Fig.  225.  Girders  may  also 
be  CLAMPED  TOGETHER  as  shown  in  Fig.  224.  When  so  loaded, 
the  blocking  used  must  not  be  less  than  three   (3)  by  eight 
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iS)  inches  for  bearing-blocks  on  car  floor,  two  (2)  by  eight 
«S)  inches  for  spacing-blocks,  and  four  (4)  by  six  (€)  inches 
I  hardwood  \  for  top  tie  planks.  The  vertical  rods  must  noi  be 
less  than  one  1 1 )  inch  in  diameter,  and  must,  if  possible,  pass 
Through  the  blocking  and  floor  of  car.  Further,  with  loads 
twenty-four  (24i  inches  high  or  over,  braces  must  be  added, 
as  shown  in  Fig.  249.  To  prevent  longitudinal  motion,  angle 
plates  flve  (5)  or  six  (6)  inches  wide  by  one-half  (^)  inch 
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thick,  must  be  bolted  firmly  to  the  lower  girders  close  to  the 
bearing-pieces,  as  shown  in  Fig.  222,  or  if  rivet  holes  arc  not 
available  it  may  be  prevented  by  clamps,  as  shown  in  Fig.  224. 
The  upper  girder  must  be  held  to  the  lower  girder  by  diagonal 
fiat  iron  braces  bolted  to  both  girders,  as  shown  in  Fig.  2212.  It 
however,  girders  are  clamped  together,  as  shown  in  Fig.  224, 
the  diagonal  flat  iron  braces  need  not  be  applied. 

73.    Large  girders,  loaded  as  shown  in  Fig.  226,  must  be 


Fig.  229 
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BKcvRVA)  TO  CARKYIXG  CAB,  as  described  in  paragraph  72  and 
Fig.  224. 

74.  ^Vhen  loading  short  structural  material  on  single  gon- 
dola cars,  in  separate  piles,  as  shown  in  Fig.  229,  the  pieces 
forming  each  pile  must  be  lapped,  and  must  be  blocked  to 
.solidly  fill  the  whole  space  between  sides  of  car.  ^  Lading  pro- 
jecting above  car  sides  must  be  placed  in  pyramidal  shape. 
and  opposite  stakes  must  be  fastened  together  at  top  by  mecns 
of  boards.     Diagonal  braces  must  be  placed  close  to  sloping 
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lides  of  lading-,  and  fastened  at  eacli  @Me  of  each  stake  and 
lie  boards  by  not  leaa  than  three  ten-penny  naila.  To  avoid 
ongitudinal  sliding,  one  piece  not  less  than  six  (6)  by  eight 
[8)  inches  in  section  miist  be  securely  bolted  to  car  floor,  at 
;ach  end,  and  close  to  lading.  For  piles  up  to  twenty  (20) 
[eet  loiig^  at  least  three  pairs  of  stakes,  and  for  longer  piles 
'our  pairs  of  stakes  must  be  used. 

75,     Open  girders,  half-roof   trussefi,  and   similar  material 
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79.  If  the  lading  which  hutts  against  the  end  boards  con- 
sists of  only  a  single  piece  or  two  of  a  weight  not  exceeding 
a  total  of  six  thousand  (6,000)  pounds,  no  end  blocking  is 
required. 


Blocks  for  br'^c 
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so.  When  the  lading  consists  of  very  fi.exible  matkbiau 
f^uch  as  plates,  no  bearing-piece  Is  required  on  the  floor  of 
the  oar.  but  blocking  must  be  used  to  protect  the  end  boards. 

81.  The  other  end  of  the  load  must  rest  upon  a  bearing- 
piece,  square  or  round,  preferably  square,  not  less  than  eight 
(8)  by  ten   (10)   inches  if  square  cornered,  nor  less  than  ten 
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loaded  on  gondola  cars,  as  shown  in  Fig.  234,  must  rest  on  two 
bearing-pieces  not  less  than  six  (6)  inches  wide  and  four 
(4)  inches  thick.  Two  other  timbers  of  same  size  must  be 
placed  above  lower  chord  of  trusses  or  girders,  and  securely 
bolted  through  bearing-pieces,  floor  and  longitudinal  cleat 
under  floor.  Load  must  be  secured  from  shifting  transversely 
by  two  stakes  on  each  side,  and  opposite  stakes  fastened  to- 
gether by  means  of  tie  boards  passing  under  and  touching  top 
chords  of  trusses  or  girders.  Two  blocks  about  a  foot  in  length 
and  of  sufficient  height  to  block  outside  girders  must  be  se- 
curely nailed  with  not  less  than  six  ten-penny  wire  nails,  be- 
tween tie  boards  against  outside  girders.  Diagonal  braces 
must  be  fastened  to  stakes  and  cross-tie  boards. 

WHEN  LOADED  IX  GOXDOLA  CARS,  AS  SHOWN  IN  FIG.   227. 

76.    One  end  must  rest  on  a  bearing-piece  not  less  than  ten 
(10)  inches  wide  and  of  sufficient  depth  to  prevent  the  lading 
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at  end  of  car  from  touching  the  floor;  the  bearing-piece  to  be 
placed  on  the  floor  above  the  bolster  and  extending  the  width 
of  the  car,  and  must  be  secured  from  shifting  by  cleats  nailed 
or  bolted  to  the  floor.  The  end  boards  at  this  end  of  the  car 
must  be  protected  by  blocking  fltted  between  the  side  boards 
so  as  to  prevent  any  part  of  the  load  from  injuring  the  end 
boards  of  the  car.  The  thickness  of  the  blocking  may  vary 
according  to  the  weight  of  the  lading,  but  should  never  con- 
•sist  of  less  than  one  three  (3)  inch  plank  set  on  edge  for 
loads  of  less  than  one-half  the  capacity,  nor  less  than  two 
three  (3)  inch  planks  or  their  equivalent  for  loads  of  more 
than  one-half  (^)  of  the  capacity  of  the  car,  and  must  be 
secured  from  shifting  by  cleats  nailed  or  bolted  to  the  floor. 

77.  If  the  OVERHANG  exceeds  one-third  (%)  of  total  length 
of  load,  the  opposite  end  must  be  securely  bolted  through  bear^ 
ing-piece  to  floor  by  means  of  seven-eighths  (%)  inch  bolts. 

78.  If  the  DEPTH  OF  LOAD   IS   MORE  THAN  TWENTY-FOUR    (24) 

INCHES,  THE  BRACING  for  bearlug-piece  on  top  of  sides  of  car 
must  be  the  same  as  shown  in  Fig.  249. 
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Fig.  242 
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(10)  inches  in  diameter  if  round,  for  loads  of  over  one-half 
(H)  the  capacity »  and  proportionately  smaller  to  less  weight 
of  lading.  This  bearing-piece  must  rest  on  the  side  boards  of 
tlve  car,  within  one  (1)  foot  of  either  side  of  the  center  line 
3f  the  bolster,  and  must  have  the  ends  notched  for  the  side 
boards  and  be  securely  braced  to  prevent  both  lateral  and 
longitudinal  motion,  as  well  as  beii(iing  and  rolling.  Figs.  235 
ind  236  show  substantially  how  both  bearing-pieces  are  to  be 
xiade  and  secured. 

82.     If   the  ovEHHAxciNO   M.\TEiUAL  Is  vcry   PLExmr.E  and 
nterferes  with  the  end  boards  of  the  adjacent  car,  a  suitable 
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bearing-piece  protected  by  a  strip  of  iron  must  be  placed  on 
the  adjacent  car  to  support  the  material. 

83.  The  IDLERS  used  with  loads  as  shown  in  Fig.  226,  must 
be  flat  cars,  unless  the  width  of  the  overhanging  load  is  at 
least  three  (3)  feet  six  (6)  inches  less  than  the  width  given 
for  each  length  of  overhang  in  the  table  of  paragraph  11,  in 
which  case  a  drop-end  gondola  car  may  be  used. 

84.  The  IDLER  used  with  loads  as  shown  in  Fig.  227  may 
36  a  low-side  gondola  car,  but  must  have  at  least  four  (4) 
inches  clearance  vertically  between  load  and  idler  body  or 
Drake  shaft. 

X)ADS    ox    SINGLE   CARS,    OVERHANGING    BOTH  ENDS   OF   CAR    AS    PER 

FIGS.  237,  238  AND  239. 

85.  This  method  of  loading  may  be  made  use  of  to  load 
ong  lattice  girders,  which  would  be  injured  if  loaded  on  more 
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loaded  on  gondola  cars,  as  shown  in  Fig.  234,  must  rest  on  two 
bearing-pieces  not  less  than  six  (6)  inches  wide  and  four 
(4)  inches  thick.  Two  other  timbers  of  same  size  must  be 
placed  above  lower  chord  of  trusses  or  girders,  and  securely 
bolted  through  bearing-pieces,  floor  and  longitudinal  cleat 
under  floor.  Load  must  be  secured  from  shifting  transversely 
by  two  stakes  on  each  side,  and  opposite  stakes  fastened  to- 
gether by  means  of  tie  boards  passing  under  and  touching  top 
chords  of  trusses  or  girders.  Two  blocks  about  a  foot  in  length 
and  of  sufficient  height  to  block  outside  girders  must  be  se- 
curely nailed  with  not  less  than  six  ten-penny  wire  nails,  be- 
tween tie  boards  against  outside  girders.  Diagonal  braces 
must  be  fastened  to  stakes  and  cross-tie  boards. 

WHEN  LOADED  IX  GONDOLA  CARS,  AS  SHOWN  IN  FIG.  227. 

76.    One  end  must  rest  on  a  bearing-piece  not  less  than  ten 
(10)  inches  wide  and  of  sufficient  depth  to  prevent  the  lading 
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at  end  of  car  from  touching  the  floor;  the  bearing-piece  to  be 
placed  on  the  floor  above  the  bolster  and  extending  the  width 
of  the  car,  and  must  be  secured  from  shifting  by  cleats  nailed 
or  bolted  to  the  floor.  The  end  boards  at  this  end  of  the  car 
must  be  protected  by  blocking  fltted  between  the  side  boards 
so  as  to  prevent  any  part  of  the  load  from  injuring  the  end 
boards  of  the  car.  The  thickness  of  the  blocking  may  vary 
according  to  the  weight  of  the  lading,  but  should  never  con- 
►sist  of  less  than  one  three  (3)  inch  plank  set  on  edge  for 
loads  of  less  than  one-half  the  capacity,  nor  less  than  two 
three  (3)  inch  planks  or  their  equivalent  for  loads  of  more 
than  one-half  (%)  of  the  capacity  of  the  car,  and  must  be 
secured  from  shifting  by  cleats  nailed  or  bolted  to  the  floor. 

77.  If  the  OVERHANG  exceeds  one-third  (%)  of  total  length 
of  load,  the  opposite  end  must  be  securely  bolted  through  bear- 
ing-piece to  floor  by  means  of  seven-eighths  (%)  inch  bolts. 

78.  If  the  DEPTH  OF  LOAD   IS   MORE   THAN  TWENTY-ROUB    (24) 

INCHES,  THE  BRACING  for  bearing-pieco  on  top  of  sides  of  car 
must  be  the  same  as  shown  in  Fig.  249. 
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79.  If  the  lading  which  hutts  against  the  end  boards  con- 
sists of  only  a  single  piece  or  two  of  a  weight  not  exceeding 
a  total  of  six  thousand   (6,000)   pounds,  no  end  blocking  is 

roquired. 


BLOCKS  rOR  BRACINCJ 
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Fig.  234  (Continued.) 
(end  elevation.) 
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80.  When  the  lading  consists  of  very  flexible  matebial. 
such  as  plates,  no  bearing-piece  is  required  on  the  floor  of 
the  car,  but  blocking  must  be  used  to  protect  the  end  boards. 

81.  The  other  end  of  the  load  must  rest  upon  a  bearing- 
piece,  square  or  round,  preferably  square,  not  less  than  eight 
(8)  by  ten  (10)  inches  if  square  cornered,  nor  less  than  ten 


LOADING— UNLOADING. 

(10)  inches  In  diameter  if  round,  for  loads  of  over  one-half 
i%)  the  capacity,  and  proportionately  smaller  to  less  weight 
of  lading.  This  hearing-piece  must  rest  on  the  side  boards  of 
the  car,  within  one  (1)  foot  oE  either  side  of  the  center  line 
of  the  holster,  and  must  have  the  ends  notched  for  the  side 
boards  and  be  securely  hraced  to  prevent  both  lateral  and 
longitudinal  motion,  aa  well  as  bending  and  roliing.  Figs.  235 
and  23e  show  substantially  how  both  bearing-pieces  are  to  he 
made  and  secured. 

82.     If    the  ovEBHANOTNG   MATERIAL  Is   Very  FLExmLE   and 
Interferes  with  the  end  boards  of  the  adjaceat  car,  a  suitable 


Fig.  236 
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bearing-piece  protected  by  a  strip  of  iron  must  be  placed  on 
the  adjacent  car  to  support  the  material. 

83.  The  IDLERS  used  with  loads  as  shown  in  Fig.  226,  must 
be  flat  cars,  unless  the  width  of  the  overhanging  load  is  at 
least  three  (3)  feet  six  (6)  inches  less  than  the  width  given 
for  each  length  of  overhang  in  the  table  of  paragraph  11,  in 
which  case  a  drop-end  gondola  car  may  be  used. 

84.  The  IDLER  used  with  loads  as  shown  in  Fig.  227  may 
be  a  low-side  gondola  car,  but  must  have  at  least  four  (4) 
inches  clearance  vertically  between  load  and  idler  body  or 
brake  shaft. 

LOADS    ox    SINGLE   CARS,    OVERHANGING    BOTH   ENDS   OF   CAR    AS   PER 

FIGS.  237,  238  AND  239. 

85.  This  method  of  loading  may  be  made  use  of  to  load 
long  lattice  girders,  which  would  be  injured  if  loaded  on  more 
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thar  one  car.  From  a  point  of  safety  in  transit,  it  is  a  very 
undesirable  method  and  should  be  used  only  when  absolutely 
necessary. 

86.  For  loads  of  this  character  four  beabing-pieces  must 
be  placed  in  pairs  on  the  carrying  car,  each  pair  being  placed 
centrally  above  the  bolster,  with  a  distance  apart  of  not  over 
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LADING   SINGLE   CARS  OVERHANGING  BOTH  ENTDS. 


five  (5)  feet  nor  less  than  three  (3)  feet;  they  must  be 
fastened  to  the  floor  with  bolts,  and  the  upright  supports  must 
have  side  braces. 

87.  Braces  or  tie-rods  must  be  secured  to  the  overhanging 
ends  and  to  the  bearing-pieces,  as  shown  in  Fig.  238.  Longi- 
tudinal motion  must  be  .prevented  by  the  use  of  plates  or 
clamps,  as  explained  in  paragraph  72. 
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L0ABI3<rG  FLEXIBLE  PLATFS  OW  SINGLE  CABS. 

88.  When  plates  are  loaded  on  the  floor  of  single  high- 
side  gondola  cars,  UEAftrnG-PiErES  must  be  placed  on  the  floor 
to  facilitate  the  removal  of  the  lading.  These  hearing-piecea 
should  not  be  less  than  three  (3)  by  four  (4)  inches  in  sectjon, 
extending  the  width  of  the  car.  There  sliould  not  be  less  than 
two  bearing-piecee  to  a  car. 

89.  When  plates  are  loaded  on  single  cars  and  the  length 
of  the  plates  is  such  that  it  becomes  necessary  to  lap  the  plates 
on  each  other  at  the  center  of  the  car,  hearing- pieces  not  less 
than  eight  (S)  by  eight  (S)  Inches  in  section  and  of  length 
corresponding  to  the  distance  between  the  side  planks,  must 


Fig.  240 
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LADING    FLEXIBLE   PLATES   ON    SINGLE   CARS. 

(Plan  View  of  Fig.  240.) 

be  placed  on  the  floor  of  the  car  above  the  cross-bearers  to 
prevent  the  breaking  down  of  center  sills  and  stringers,  as 
shown  in  Figs.  240  and  241. 


TWIN    LOADS. 

90.  Material  loaded  on  gondola  cars  with  drop-ends  or  on 
FLAT  cars,  as  shown  in  Fig.  242,  must  have  one  bearing-piece 
not  less  than  ten  (10)  inches  wide  by  twelve  (12)  inches  deep 
secured  to  the  floor  of  each  car  with  two  seven-eighths  (%) 
inch  bolts,  and  lateral  and  longitudinal  motions  must  be  pre- 
vented in  the  manner  described  in  paragraph  72  and  Fig.  224, 
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Fig.  242 
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tialng  one  anrl  one-quarter  (l^^)  Inch  vertical  rods  and  six 
(6)  by  eight  <S)  Inch  top  clampiug  pieces.  When  the  lading 
consifits  of  *'!"  beams  lying  flat,  or  similar  material,  or  when 
there  fs  danger  of  the  flanges  cutting  into  the  bearing-pieces, 
the  webs  of  such  material  must  he  supported  by  web  pieces 
or  the  lading  must  he  placed  oo  pivoted  bolsters. 

91.  In  case  of  gondola  cars,  a  clearance  of  at  least  eighteen 
(18>  inches  on  each  sfde  between  the  load  and  car  sides  and 
end  gate  stops  at  narrowest  point  must  be  provided  for 
curring, 

B2.     Material   loaded  on   gondola  cars   without   drop-ends^ 


Fig*  '^47 


TWIN     SHIPMENTS    ON     GONDOLA    CARS    NOT    EQUIPPED    WITH    DROP 

ENDS. 


as  shown  in  Figs  243,  245  and  246,  must  have  bearing-pieces 
placed  on  the  top  of  the  sideboards,  of  the  same  size  and 
secured  in  the  same  manner  as  described  in  paragraph  81. 

93.  Long  flexible  material,  like  plates,  etc.,  which  can 
not  be  loaded  as  shown  in  Fig.  227,  must  be  loaded  on  four  or 
more  bearing-pieces,  as  in  Figs.  244,  245  and  246;  the  two  cen- 
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ter  bearing-pieces  must  be  four  (4)  Inches  lower  than  the  end 
pieces  and  have  flat  iron  one-half  (^)  by  six  (6)  inches 
secured  to  their  upper  sides,  either  with  spikes  or  lag  screws 
at  each  end.  These  iron  pieces,  which  are  Intended  to  facili- 
tate curving,  must  extend  at  least  sixteen  (16)  Inches  beyond 
each  side  of  the  lading  and  must  be  coated  with  gbeasc 
iJKFORE  THE  LADiNo  IS  PLACED  UPON  THEM.  The  bearlng-pleces 
must  be  secured  to  the  car  and  the  material  clamped  together 


iCff-^ 


Fig.  248 
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TWIN    SHIPMENTS    OX    (iONDOLA    CARS    NOT    EQUIPPED    WITH    DROP 

ENDS. 


to  prevent  it  from  shifting,  in  the  manner  described  in  para- 
graphs 72  and  81. 

94.  The  BEARING-PIECES  at  each  end  of  the  load  are  the 
only  ones  to  be  provided  with  vertical  rods  and  clamping 
pieces.  When  the  bearing-pieces  are  located  near  the  center 
of  the  cars,  as  is  the  case  with  the  end  pieces  in  Big.  246,  and 
when  the  load  so  carried  is  equal  to  one-half  (^)  the  capacity 
or  over,  the  bearing-pieces  must  be  secured  with  lateral  brae- 
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Ing  pieces,  as  shown  in  Fig.  249,  to  prevent  the  breaking 
down  of  the  sides  when  going  around  curves. 

95.  Wlien  material  is  loaded  ox  txjuft  bearing- pieces  on 
gondola  ears  with  drop-endR*  the  same  clearance  must  be  pro- 
vided between  the  lading  and  the  car  sides,  as  specified  in 
paragraph  91. 

96.  If  more  than  foi-r  nEABiisfj-piECES  are  required  to 
properly  support  the  lading,  the  center  pieces  only  on  each 
car  must  be  provided  with  vertical  rods  and  clamping  pieces 
as  described  in  paragraph  72  and  as  shown  in  Fig.  246,  all 
other  bearing-pieces  to  have  flat  Iron  secured  to  their  upper 
sides  to  allow  for  curving,  as  provided  for  above.  For  loada 
of  this  kind  the  o\i:hhaxo  ie  measured  from  the  bearing-piecea 
to  which  the  lading  is  clamped,  to  the  end  of  the  material. 

97.  If,  in  order  to  make  up  the  allowable  carrying  capacity 

of     the    cars,    short    MATEBtAL    IM    L0AUE1>    ON     TitE    F1.O0H,     With 

loads  as  per  Figs.  243,  245  and  246,  such  material  must  be 
loaded  in  equal  amounts  on  both  sides  of  the  car,  so  as  to  be 
properly  balanced  and  not  Interfere  with  the  curving  of  the 
trucks. 

98.  All  structural  material  and  platea  more  than  sJxty 
(60)  feet  long,  also  girders  more  than  four  (4)  feet  high, 
loaded  on  two  or  more  cars  in  a  vertical  position,  must  be 
loaded  on  pivoted  bolsters  shown  in  Figs.  257  and  25S.  The 
bracing  shown  is  for  long  girders.  For  other  material  the 
bracing  must  be  equally  strong. 

99.  The  minim  im  dime>suins  of  detail  parts  for  differeot 
weights  of  lading  are  given  in  the  table  on  the  following  page. 

Note. 

A.  Struts  must  be  neatly  fitted  and  driven  into  place. 

B.  Diagonal  bracing  to  girder  may  be  either  by  means  of 
rods,  shown  on  the  right  side,  or  by  means  of  flat  iron,  shown 
on  left  side  of  plan  view.  If  diagonal  brace  rods  at  one  end 
are  attached  to  girder  between  bolsters,  those  at  the  other 
end  must  likewise  be  attached  to  girder  between  bolsters,  or 
brace  rods  at  both  ends  may  be  attached  to  overhanging  ends 
of  the  girders. 

C.  Bolts  through  rivet  holes  in  girder  should  be  not  more 
than  one-sixteenth  (1/16)  inch  less  in  diameter  than  the 
holes. 

D.  Bolsters,  when  made  of  two  or  three  pieces,  as  per  notes 
I  and  K,  must  be  securely  fastened  together  lay  means  of 
bolts  in   location  marked    (X). 

E.  Filling-pieces  should  be  placed  between  stringers  of  the 
same  length  and  directly  underneath  center  plate  backing. 
Six  bolts  should  be  used  to  tie  the  two  pieces  together. 
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ter  bearing-pieces  must  be  four  (4)  inches  lower  than  the  end 
pieces  and  have  flat  iron  one-half  (^)  by  six  (6)  Inches 
secured  to  their  upper  sides,  either  with  ispikes  or  lag  screws 
at  each  end.  These  iron  pieces,  which  are  intended  to  facili- 
tate curving,  must  extend  at  least  sixteen  (16)  inches  beyond 
each  side  of  the  lading  and  must  be  coated  with  gbeasc 
itKFORE  THE  LADING  IS  PLACED  UPON  THEM.  The  beaHng-pieces 
must  be  secured  to  the  car  and  the  material  clamped  together 
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to  prevent  it  from  shifting,  in  the  manner  described  in  para- 
graphs 72  and  81. 

94.  The  BEARING-PIECES  at  each  end  of  the  load  are  the 
only  ones  to  be  provided  with  vertical  rods  and  clamping 
pieces.  When  the  bearing-pieces  are  located  near  the  center 
of  the  cars,  as  is  the  case  with  the  end  pieces  in  Fig.  246,  and 
when  the  load  so  carried  is  equal  to  one-half  (^)  the  caiiacity 
or  over,  the  bearing-pieces  must  be  secured  with  lateral  brae- 
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ing  pieces,  as  sbown   in   Fig.   249,   to   prevect  the  breaking 
down  of  the  sides  when  going  around  curves. 

95.  When  material  ia  loaded  on  b'oue  beabing-pieces  on 
gondola  ears  with  drop-ends,  the  same  clearance  must  he  pro- 
vided hetween  the  lading  and  the  car  sides,  as  specified  in 
paragraph  91. 

96.  If  more  thajt  fot'h  BEARiNG-FrECEs  are  required  to 
properly  support  the  lat^mg,  the  center  pieces  only  on  each 
car  must  he  provided  with  vertical  rods  and  clamping  pieces 
as  descrihed  in  paragraph  72  and  as  shown  in  Fig,  246,  all 
other  hearing-pieces  to  liave  flat  iron  secured  to  their  upper 
sides  to  allow  for  curving,  as  provided  lor  above.  For  loada 
of  this  kind  the  ovrrhaao  ia  measured  from  the  bearing- pieces 
to  which  the  lading  Is  clamped,  to  the  end  of  the  material. 

97.  If,  in  order  to  make  up  the  allowable  carrying  capacity 
of  the  cars,  shout  material  13  loaded  on  the  floor,  with 
loads  as  per  Figs.  243,  245  and  24  6^  such  material  must  be 
loaded  in  equal  amounts  on  both  sides  of  the  car,  so  as  to  be 
properly  balanced  and  not  Interfere  with  the  curving  of  the 
trucks. 

98.  All  structural  material  and  plates  more  than  sixty 
(60)  feet  long,  also  girders  more  than  four  (4)  feet  high, 
loaded  on  two  or  more  cars  in  a  vertical  position,  musi  be 
loaded  on  pivoted  bolsters  shown  in  Figs.  257  and  25 S.  The 
bracing  shown  is  for  long  girders.  For  other  material  the 
bracing  must  be  equally  strong. 

99.  The  minimi  m  i>iMHNrii<)>^  of  detail  parts  for  different 
weights  of  lading  are  given  in  the  table  on  the  following  page. 

Note. 

A.  Struts  must  be  neatly  fitted  and  driven  into  place. 

B.  Diagonal  bracing  to  girder  may  be  either  by  means  of 
rods,  shown  on  the  right  side,  or  by  means  of  flat  iron,  shown 
on  left  side  of  plan  view.  If  diagonal  brace  rods  at  one  end 
are  attached  to  girder  between  bolsters,  those  at  the  other 
end  must  likewise  be  attached  to  girder  between  bolsters,  or 
brace  rods  at  both  ends  may  be  attached  to  overhanging  ends 
of  the  girders. 

C.  Bolts  through  rivet  holes  in  girder  should  be  not  more 
than  one-sixteenth  (1/16)  inch  less  in  diameter  than  the 
holes. 

D.  Bolsters,  when  made  of  two  or  three  pieces,  as  per  notes 
I  and  K,  must  be  securely  fastened  together  by  means  of 
bolts  in   location  marked    (X). 

E.  Filling-pieces  should  be  placed  between  stringers  of  the 
same  length  and  directly  underneath  center  plate  hacking. 
Six  bolts  should  be  used  to  tie  the  two  pieces  together. 
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F.  For  girders  more  than  seventy  (70)  feet  loag,  one 
eenter-pin  hole  should  be  made  oblong,  in  car  body,  as  slioivn 
in  small  diagram,  permUitng  two  (2)  laches  longitudinal 
motion. 

G.  Girders  more  tlian  eight  (8)  feet  deep,  and  weigbiag 
leas  than  thirty  thousand  (30,000)  pounds,  should  have  bolster 
equipment  specified  for  girders  weighing  more  than  thirty 
thousand  (30,000)  pounds  and  less  than  seventy-two  thousand 
1 72,000)  pounds. 


Fig.  250 


LADING    OF    STRUCTURAL   MATERIAL  ON    FLAT    CABS. 

Fig.  251 
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lading  of  structural  material  on  flat  cabs, 
(plan  view  of  fig.  250.) 
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H.  For  girders  more  than  fifty  (50)  feet  long,  if  neces- 
sary to  pass  a  curve  of  more  than  twenty  (20)  degrees  curva- 
ture, nuts  on  one  bolster  should  be  loosened  to  allow  girder  to 
shift  on  bolster.  After  curve  is  passed  the  original  firm  condi- 
tion must  be  restored. 

I.  The  ten  (10)  by  fourteen  (14)  inch  bolster  may  be 
built  up  of  two  pieces  ten  (10)  inches  deep  by  seven  (7) 
inches  wide,  or  a  bolster  eight  (8)  inches  deep  and  twenty 
(20)  inches  wide  made  of  two  pieces  eight  (8)  by  ten  (10) 
inches  may  be  substituted. 

K.    The  twelve  (12)  by  sixteen  (16)  inch  bolster  may  be 


Fig.  252 
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LADING   OF   STRUCTURAL    MATERIAL  ON   FLAT  CABS. 

built  up  of  two  pieces  twelve  (12)  inches  deep  and  eight  (8) 
inches  wide.  A  bolster  ten  (10)  inches  deep  by  twenty-four 
(24)  inches  wide  made  of  three  pieces  ten  (10)  by  eight  (8) 
inches,  or  a  bolster  eight  (8)  inches  deep  by  thirtynsix  (36) 
inches  wide  made  of  three  pieces  eight  (8)  by  twelve  (12) 
inches,  may  be  substituted. 

RULES    GOVERNING    THE    LOADING    OF    TURNTABLES. 

100.  Turntables  may  be  loaded  either  bight  side  up,  as 
shown  in  Fig.  253,  or  upside  down,  as  shown  i^  Pig.  254. 

101.  Each  turntable,  when  loaded  right  side  up,  must  rest 
on  two  cribbings  made  of  timber  not  less  than  ten  (10)  inches 
square,  notched  and  securely  bolted  with  seven-eighths  (%) 
inch  bolts. 


Fig.  253 


LADIXU   OF  TUBXTABLES. 
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LADING  OF  TURXTABLE8. 
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102.  The  LOWER  transverse  timbers  of  ttie  cribbing  roust 
extend  the  full  width  of  the  car,  and  must  he  bolted  to  the 
car  floor,  between  the  stringers,  with  one  seven-eighths  {%) 
inch  bolt  at  each  end  of  eacli  limber.  Underneath  the  floor 
must  be  placed  boards  two  (2)  by  fslx  (6)  inches  in  section, 
and  of  sufficient  length  to  allow  ail  the  bolts  on  a  side  to  pass 
through  a  board. 

103.  When  the  height  of  the  cribbing  will  be  s^ifficient  by 
the  use  of  one  transverse  and  one  longitudinal  course  of  tim- 
bers besides  the  bolster  which  is  secured  to  the  table,  the 
TRANSVERSE  TIMBERS  on  the  floor,  of  which  there  should  not  be 
less  than  two,  should  be  placed  not  less  than  eighteen  (18) 
inches  apart,  and  the  three  top  timbers  mast  be  notched  in 
between  the  floor  timbers,  as  shown  in  Fig.  253* 

When  the  required  height  of  the  cribbing  makes  it  necessary 
to  use  three  or  more  courses  of  timber,  the  distance  between. 
the  floor  timbers  must  be  correspondingly  increased. 

104.  Turntables  loaded  on  two  or  more  cars  forming  twix 
ijoads  must  rest  on  pivoted  bolsters,  which  must  be  firmly 
fastened  to  the  turntable.  The  bolsters,  center  plates,  center 
pins  and  side  bearings  must  conform  to  dimensions  given  in 
table  of  paragraph  99. 

105.  The  BOLSTfiRs  may  be  held  to  the  turntable  either  in 
the  manner  shown  in  ti'giire.  or  if  rivet  boles  are  available  in 
the  lower  flanges,  it  may  be  held  with  tour  three-fourths  ( % ) 
inch  bolts  at  each  end.  They  must  also  be  secured  to  the  crib- 
bing by  a  center  pin  two  and  one-half  (2^^)  inches  in  diam- 
eter, passing  through  bolster,  center  plates  and  top  timbers  of 
cribbing. 

106.  The  BOLSTER  support  on  car  must  not  be  less  than  six 
(6)  inches  deep  by  eighteen  (18)  inches  wide  and  must  be 
securely  fastened  to  car  floor  with  two  seven-eighths  (%)  inch 
bolts  at  each  end,  or  the  support  may  be  made  as  shown  for 
long  girders.    Figs.  257  and  258. 

BIXES    GONTRNING    THE    LOADING    OP    ROLLED    MATERIAL    OF    SMALL 
SECTIONAL   AREA. 

107.  Rails,  bar-iron,  channels,  angles,  etc.,  should,  when- 
ever possible,  be  loaded  on  single  gondola  cars  inside  of  end 
GATES,  which  must,  in  all  cases,  be  raised  and  securely  fastened. 

108.  Single  flat  cars,  when  used  for  loading  this  material,^ 
must  be  provided  with  substantial  hardwood  end  blocking  not 
less  than  four   (4)    inches  thick,  securely  braced  to  prevent 
shifting  lengthwise  or  may  be  securely  clamped  to  the  floor 
of  car  whenever  possible  in  accordance  with  Fig.  224. 

109.  Material  of  this  description,  when  loaded  on  two  or 
more  cars,  should  be  secured  as  shown  in  Figs.  250,  251  and 
252. 


364 


CARS, 


thar  one  car.  From  a  point  of  safety  in  transit,  it  is  a  very 
undesirable  method  and  should  be  used  only  when  absolutely 
necessary. 

86.  For  loads  of  this  character  four  bearing-pieces  must 
be  placed  in  pairs  on  the  carrying  car,  each  pair  being  placed 
centrally  above  the  bolster,  with  a  distance  apart  of  not  over 


LADING  SINGLE  CARS  OVERHANGING  BOTH  ENDS. 


l-t  110«  oil  %\%  ^««l«( 


Fig.  23a 


LADING    SINGLE    CARS   OVERHANGING   BOTH   ENDS. 


five  (5)  feet  nor  less  than  three  (3)  feet;  they  must  be 
fastened  to  the  floor  with  bolts,  and  the  upright  supports  must 
have  side  braces. 

87.  Braces  or  tie-rods  must  be  secured  to  the  overhanging 
ends  and  to  the  bearing-pieces,  as  shown  in  Fig.  238.  Longi- 
tudinal motion  must  be  .prevented  by  the  use  of  plates  or 
clamps,  as  explained  in  paragraph  72. 


LOADING— UNLOADING. 
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LOADING  FLEXIBLE  FLATFS  ON  SINGLE  CARS. 

88.  When  plates  are  loaded  on  the  floor  of  single  high- 
side  gondola  cars,  bearing-pieces  must  be  placed  on  the  floor 
to  facilitate  the  removal  of  the  lading.  These  bearing-pieces 
should  not  be  less  than  three  (3)  by  four  (4)  inches  in  section, 
extending  the  width  of  the  car.  There  should  not  be  less  than 
two  bearing-pieces  to  a  car. 

89.  When  plates  are  loaded  on  single  cars  and  the  length 
of  the  plates  is  such  that  it  becomes  necessary  to  lap  the  plates 
on  each  other  at  the  center  of  the  car,  bearing-pieces  not  less 
than  eight  (8)  by  eight  (8)  inches  in  section  and  of  length 
corresponding  to  the  distance  between  the  side  planks,  must 


Fig.  240 


lading   FLEXIBLE  PLATES  ON    SINGLE  CARS. 


Fig.  241 


LADING    FLEXIBLE   PLATES   ON    SINGLE   CARS. 

(Plan  View  of  Fig.  240.) 

be  placed  on  the  floor  of  the  car  above  the  cross-bearers  to 
prevent  the  breaking  down  of  center  sills  and  stringers,  as 
shown  in  Figs.  240  and  241. 


TWIN   LOADS. 

90.  Material  loaded  on  (;onik)la  oars  with  drop-ends  oh  on 
FLAT  CARS,  as  shown  in  Fig.  242,  must  have  one  bearing-piece 
not  less  than  ten  (10)  inches  wide  by  twelve  (12)  inches  deep 
secured  to  the  floor  of  each  car  with  two  seven-eighths  (%) 
inch  bolts,  and  lateral  and  longitudinal  motions  must  be  pre- 
vented in  the  manner  described  in  paragraph  72  and  Fig.  224, 
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Fig.  242 


LADING  or  LONG  nATCftlAL  ON  fLAT  CH  OHO^CNO  GONOOLACARS 


Fig.    243         LADING  or  L0I«6  MATCKiAlON  OOMOOtACAnt. 


!S 


Fig.  244 

LADING  or  LONG  riEll&LC  rfATtRlAL  ON  fLAT OR  0W0»CNOOffHO0>;^CAA« 


Fiff.  245 


LADING  or  LONG  fLCXlBLE  flATCfllAL ON  GONDOLA  CAI«ft  NOT  » 


Fig.  246 

LADING  Of  LONG  MATCWiAL  ON  GONOOt^  CAiHMvrM 


LOADING— UNLOADING. 
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using  one  and  one-quarter  (1^)  inch  vertical  rods  and  six 
(6)  by  eight  .(8)  inch  top  clamping  pieces.  When  the  lading 
consists  of  "I"  beams  lying  fiat,  or  similar  material,  or  when 
there  is  danger  of  the  flanges  cutting  into  the  bearing-pieces, 
the  webs  of  such  material  must  be  supported  by  web  pieces 
or  the  lading  must  be  placed  on  pivoted  bolsters. 

91.  In  case  of  gondola  cars,  a  clearance  of  at  least  eighteen 
(18)  inches  on  each  side  between  the  load  and  car  sides  and 
end  gate  stops  at  narrowest  point  must  be  provided  for 
curving. 

92.  Material  loaded  on  gondola  cars  without  drop-ends, 


Fig.  247 


^ 


^C4.£AT  9mfttfO  TO  mTAj 
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TWIN    SHIPMENTS    ON     GONDOLA    CARS    NOT    EQUIPPED    WITH    DROP 

ENDS. 


as  shown  in  Figs  243,  245  and  246,  must  have  bearing-pieces 
placed  on  the  top  of  the  sideboards,  of  the  same  size  and 
secured  in  the  same  manner  as  described  in  paragraph  81. 

93.  Long  flexible  material,  like  plates,  etc.,  which  can 
not  be  loaded  as  shown  in  Fig.  227,  must  be  loaded  on  four  or 
more  bearing-pieces,  as  in  Figs.  244,  245  and  246;  the  two  cen- 
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ter  bearing-pieces  must  be  four  (4)  inches  lower  than  the  end 
pieces  and  have  flat  iron  one-half  (^)  by  six  (6)  inches 
secured  to  their  upper  sides,  either  with  spikes  or  lag  screws 
at  each  end.  These  iron  pieces,  which  are  intended  to  facili- 
tate curving,  must  extend  at  least  sixteen  (16)  inches  beyond 
each  side  of  the  lading  and  must  be  coated  with  gikeasc 
itKFORE  THE  LADING  IS  PLACED  UPON  THEM.  The  bearlng-pieces 
must  be  secured  to  the  car  and  the  material  clamped  together 


SZS"^ 


Fig.  24S 
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IWI.V     SIIIPMK.NTS    ON     (;(>MH)LA     C'AKS    NOT    EQUIPPED    WPfH    DROP 


to  prpvont  it  from  shifting,  in  the  manner  described  In  para- 
graphs 72  and  81. 

94.  The  HKAKiNtj-iMKt  Ks  at  each  end  of  the  load  are  the 
only  ones  to  be  i)rovi(led  with  vertical  rods  and  clamping 
pieces.  Whon  the  boaring-piecos  are  located  near  the  center 
of  the  cars,  as  is  the  case  with  the  end  pieces  in  Fig.  245,  and 
when  the  load  so  carried  is  equal  to  one-half  (%)  the  capacity 
or  over,  the  bearing-pieces  must  be  secured  with  lateral  brae- 
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ing  pieces,  as  shown   in   Fig.   249,   to  prevent  the  breaking 
down  of  the  sides  when  going  around  curves. 

95.  When  material  is  loaded  on  four  bearing-pieces  on 
gondola  ears  with  drop-ends,  the  same  clearance  must  be  pro- 
vided between  the  lading  and  the  car  sides,  as  specified  in 
paragraph  91. 

96.  If  more  than  four  bearing-pieces  are  required  to 
properly  support  the  lading,  the  center  pieces  only  on  each 
car  must  be  provided  with  vertical  rods  and  clamping  pieces 
as  described  in  paragraph  72  and  as  shown  in  Fig.  246,  all 
other  bearing-pieces  to  have  flat  iron  secured  to  their  upper 
sides  to  allow  for  curving,  as  provided  for  above.  For  loads 
of  this  kind  the  overhang  is  measured  from  the  bearing-pieces 
to  which  the  lading  is  clamped,  to  the  end  of  the  material. 

97.  If,  in  order  to  make  up  the  allowable  carrying  capacity 
of  the  cars,  short  material  is  loaded  on  the  floor,  with 
loads  as  per  Figs.  243,  245  and  246,  such  material  must  be 
loaded  in  equal  amounts  on  both  sides  of  the  car,  so  as  to  be 
properly  balanced  and  not  interfere  with  the  curving  of  the 
trucks. 

98.  All  structural  material  and  plates  more  than  sixty 
(60)  feet  long,  also  girders  more  than  four  (4)  feet  high, 
loaded  on  two  or  more  cars  in  a  vertical  position,  must  be 
loaded  on  pivoted  bolsters  shown  in  Figs.  257  and  258.  The 
bracing  shown  is  for  long  girders.  For  other  material  the 
bracing  must  be  equally  strong. 

99.  The  minimum  dimensions  of  detail  parts  for  different 
•weights  of  lading  are  given  in  the  table  on  the  following  page. 

Note. 

A.  Struts  must  be  neatly  fitted  and  driven  into  place. 

B.  Diagonal  bracing  to  girder  may  be  either  by  means  of 
rods,  shown  on  the  right  side,  or  by  means  of  flat  iron,  shown 
on  left  side  of  plan  view.  If  diagonal  brace  rods  at  one  end 
are  attached  to  girder  between  bolsters,  those  at  the  other 
end  must  likewise  be  attached  to  girder  between  bolsters,  or 
brace  rods  at  both  ends  may  be  attached  to  overhanging  ends 
of  the  girders. 

C.  Bolts  through  rivet  holes  in  girder  should  be  not  more 
than  one-sixteenth  (1/16)  inch  less  in  diameter  than  the 
holes. 

D.  Bolsters,  when  made  of  two  or  three  pieces,  as  per  notes 
I  and  K,  must  be  securely  fastened  together  by  means  of 
bolts  in  location  marked    (X). 

E.  Filling-pieces  should  be  placed  between  stringers  of  the 
same  length  and  directly  underneath  center  plate  backing. 
Six  bolts  should  be  used  to  tie  the  two  pieces  together. 
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110.  The  intermediate  beabii^g-piece  or  pieces  most  be  two 
i2)  inches  lower  for  material  six  (6)  inches  high  or  over, 
and  four  (4)  inches  lower  than  the  main  bearing-pieces  for 
material  less  than  six  ( 6 )  inches  high,  and  must  have  flat  iron 
one-half  (%)  by  six  (6)  inches  secured  to  their  npper  sides, 
either  with  spikes  or  lag  screws,  at  each  end.  These  inm 
pieces,  which  are  intended  to  facilitate  carving,  must  extend 
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KING  PIN  SHOULD  BE  SUrPICieNTLY  LONG 
TO  REST  ON  CENTER  SiLLCO^ER  P|ATe 
W^iUTH  SHOULD  NOT  BE  CUT  TO  ALLC^H  KIH» 
P)M  TO  PASS  THROUGH. 


VERTICAL   LADING   OF   LONG   GIRDERS.      LOCATION    OF    BEABINO   PIECE 

FOR  BOLSTER  FOR   TWIN  LOADS.      CARS  EQUIPPED  WITH 

STEEL    I'NDERFRAMING. 


at  least  sixteen  (16)  inches  on  each  side  of  lading,  and  must 

BE  COATED  WITH  GREASE  BEFORE  THE  LADING  IS  PLACED  UPON  THEM. 

111.  When  LOADED  on  two  or  more  cars,  the  material  must 
be  fastened  at  the  center  by  means  of  two  vertical  pieces  of 
timber  not  less  than  four  (4)  by  five  (5)  inches  in  section. 


LOADING— UN  LOADma, 

"held  together  by  means  of  two  one  and  one-quarter  (1^>  Inch 
iron  rods,  as  shown  la  Figs,  ^50,  2&1  and  252. 

EtTLES    GOVESniNO   THE    LOADKXfi    OP    PIPE    ON    OPEN    CAJtS, 

112.  Pipes  twelve  (12)  inches  or  less  in  diameter  must  be 
loaded  in  gondola  cars.  Gondola  cars  loaded  higher  than  top 
of  sides  with  pipe  twelve  (12)  Inches  or  less  In  diameter^ 
should   have  the  sides   pulled   together,  after   pipe   has  been 


Fiff.  256 
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BoLSTfR?   Should  in  nac^sc  «^  f^nnf.  than  9'b'4.0Ha 
To^  Ciiaoeas  wEiGHiNa  Jooooubs  oa  less.  Bolsters  to  sb  fl'occp  kiOVvioc. 

Tom  Girders  vveighing  30i>00LBs.  to  72.000 !.•».•* — •/o'ocf^a  I4*w*»c. 

Pe««  GmocRS   wciAMiNa   lijOOOt.B%  on  hoiu. •••••/2'o(t'*  i4*wto«. 

:horizontal   loading   of    long   girders   on   pivoted   bolstebs. 
cars  equipped  with  steel  underframe. 


loaded  to  top  of  sides,  by  means  of  a  rod  with  tumbuckles,  or 
any  other  available  means,  until  the  side  stakes  are  slightly 
inclined  toward  the  center  of  the  car.  Opposite  stakes  should 
then  be  secured  by  means  of  ten  strands  or  five  turns  of  No. 
8  wire  immediately  above  car  sides,  and  further  lading  of 
pipe  should  be  placed  on  this  wiring.  Top  of  stakes  should 
then  again  be  secured  by  wire.  There  should  not  be  less  than 
three  stakes  on  each  side  for  each  pile. 

113-     All  pipe  more  than  twelve  (12)  inches  and  less  than 
twenty-four  (24)  inches  in  diameter  must  be  loaded  with  all 
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bell  or  sleeve  ends  toward  same  end  of  car  and  interlocking 
with  each  other.  Ends  of  pipe  must  not  be  less  than  eighteen 
(18)  inches  from  ends  of  car.  The  bell  or  sleeve  ends  of  top 


LADING  OF  LONG  GIRDERS  ON  PIVOTED  BOLSTERS. 


course  must  overlap  those  of  the  course  immediately  below. 
Each  course  must  be  separated  from  the  course  immedtatrty 
below  by  a  bearing-piece  of  timber  not  less  than  four  (4)  inches 


LOADINO— UNLOADING. 


thick  by  five  (5)  Inches  wide,  extending  across  the  lading  and 
secured  al  slakes  with  at  least  two  twenty-penny  nails  at  each 


LADING   OF   PIPE   ON   OPEN   CARS. 


Stake.     The  bearing-piece  at  bell  or  sleeve  end  of  pipe  to  be 
placed  as  near  the  bell  or  sleeve  end  of  the  pipe  as  location  of 
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stake  pockets  on  car  will  permit.  Each  pile  to  have  all  courses 
secured  on  each  side  by  blocking  at  least  six  (6)  inches  hij^ 
by  five  (5)  inches  wide,  fitted  and  driven  under  the  outside  of 
pipe,  beveled  at  outer  end  and  securely  fastened  to  the  floor 
of  the  car  as  well  as  each  cross  bearing-piece,  with  four  twen- 
ty-penny nails  to  each  block,  two  through  the  ends  and  one 
properly  toe-nailed  through  each  side  of  the  block.  Elach  end 
of  the  bottom  course  must  be  provided  with  end  blocking  not 
Fig.  259 
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Fig.  260 
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less  than  four    (4)    inches  by  five    (5)    inches,  in  section, 
securely  fastened  to  floor  of  car. 

114.  There  must  not  be  less  than  three  pairs  of  stakes  to 
each  pile  when  the  material  is  less  than  eighteen  (18)  feet 
long,  or  more  than  four  (4)  feet  high  above  top  of  sides  when 
gondola  cars  are  used.  The  tops  of  each  pair  of  stakes  to  be 
held  together  by  means  of  one  (1)  inch  by  six  (6)  inch  boards 
or  ten  strands  or  five  turns  of  No.  8  wire  resting  on  the  pipe. 
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B'or  pipe  more  than  eighteen  (18)  feet  long  there  must  be  at 
least  four  pairs  of  stakes. 

115.  All  pipe  iweuty^four  (24)  inches  or  more  In  diam- 
eter must  he  loaded  in  pyramidal  form  with  all  bell  or  sleeve 
3nds  toward  the  same  end  of  car.  and  interlocking  with  each 
Dther.  The  ends  of  the  pipe  must  not  be  less  than  eighteen 
(18)  inches  from  the  end  of  the  car.  The  bell  ends  of  the  top 
course  must  overlap  those  of  the  course  immediately  below. 
The  bottom  course  must  be  securely  bJocKed  on  each  side  of 
3ach  pile  with  not  less  than  three  blocks  eight  (8)  inches 
ong,  and  of  a  height  equal  to  one-quarter  OA)  the  diameter 
)f  the  pipe.  Thes^e  blocks  must  be  neatly  fitted  to  the  pipe, 
shouldered  and  beveled  on  the  outside  and  secured  against 
displacement.  Each  end  of  the  bottom  course  must  be  pro- 
irided  with  end  blocking  not  less  than  four  ( 4  \  inches  by  Ave 
(5)  Inches  in  section,  securely  fastened  to  the  floor  of  the  car. 

116.  Blocking  of  more  than  fourteen  (14)  inches  in  height 
wrill  not  be  required,  but  on  ladings  of  pipes  three  (S)  feet 
3r  over  in  diameter  there  must  be  additional  blocking  formed 
by  a  plank  not  less  than  two  12)  inches  thick,  fltted  under 
the  outside  of  lading  and  spiked  to  each  stake  with  four 
twenty-penny  nails. 

117.  There  must  be  three  stakes  not  less  than  fifteen  (15) 
inches  high  above  the  floor  of  the  car  on  each  side  of  each 
pile,  where  pipe  is  loaded  in  pyramidal  form. 

RULES  GOVERNING  LOADING  OF  STONE  ON  OPEN  CARS. 

118.  All  large  flagging,  block  or  break-water  stone,  with 
approximately  straight  faces,  loaded  on  flat  cars,  should 
REST  ON  STRIPS  spaced  eighteen  (18)  inches  apart  placed  cross- 
wise on  car  and  of  eufficlent  thickness  to  keep  the  stone  clear 
of  the  car  floor.  Cars  so  loaded  shall  be  provided  with  hard- 
wood stakes  or  cleats  to  preverit  side  or  end  shifting. 

119.  All  large  block  or  break  water  stone,  resting  qn 
UNEVEN  FACE,  shall  bo  wrjHtED  to  prevent  stone  from  rocking, 
and  cars  so  loaded  shall  be  provided  with  hardwood  stakes 
or  cleats  to  prevent  side  and  end  shifting. 

120.  All  stone  that  is  not  safe  to  load  as  per  paragraphs 
118  and  119,  such  as  rip-rap,  spaxvls,  paving  block,  etc.,  must 
be  loaded  on  cars  provided  with  side  and  end  boards,  securely 
staked  and   fastened^ 


CHAPTER  XIV. 

THE    PASSENGER    CAR  — FRAMING,    PLATFOBM,   TBUOKS. 

Included  in  the  denomination  '^  passenger 
cars,"  are  various  kinds  that  might  not  strictly 
be  so  considered,  but  tlie  custom  is  to  describe  as 
l)assenger  cars  all  that  are  regularly  used  in 
passenger  trains  or  are  fitted  up  for  that  service. 
In  this  classification  then  we  find  baggage,  mail 
and  express  cars,  besides  those  specially  ar- 
ranged to  carry  x>assengers  in  various  degrees  of 
ease  and  comfort.  Ditferent  combinations  are 
sometimes  made  in  a  single  car;  baggage  and 
mail,  and  baggage,  mail  and  smoking  room  are 
some  of  these.  Other  examples  of  cars  fitted 
up  entirely  for  a  single  service  are  mail,  bag- 
gage, smoker,  coach,  chair,  sleeper,  dining  and 
private  cars.  In  all  cases  the  general  constniction 
of  the  car  framing  is  the  same. 

The  specially  arranged  diagram  shown  in 
Plate  XI.  illustrates  in  detail  the  different  parts 
of  passenger,  buffet,  sleeping  and  observation 
cars.  It  also  outlines  the  special  equipment  snp- 
l)lied  for  heating  and  lighting,  together  with  a 
vestibuled  and  an  observation  platform. 

Passenger  cars  are  generally  50  feet  in  length 
though  longer  cars  are  built,  but  when  longer 
than  fifty  feet,  the  added  weight  requires  the  use 
of  a  six-wheel  truck.  The  width  depends  on  the 
])hysical  condition  of  the  road  such  as  tunnels, 
bridges,  etc.    Generally  speaking,  it  may  be  said 
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TRUCKS  AND  THEIR  ATl'ACHMENTS. 

de.  2  Axle  safety  l>earlng.  3  Axle  safety  strap.  4  Wheel. 
I  oanter.  6  Outside  wheel  plate.  7  Retaining  ring.  8  Re- 
ring  riyets.  9  Steel  tire.  10  Tread  of  wheel.  11  Flange 
.  12  Journal  box.  IS  Journal-box  cover.  14  Journal-box 
trlng.  15  Journal-box  oorer-bolt.  16  Journal-bearing  or 
ITPedestal.  18  Pedestal  bolts.  19  Pedestal  tie-bar.  2U 
I  stay-rod.  21  Pedestal  brace.  22  Wheel-piece.  23  Out- 
(01-pieoe.  24  End-piece  of  truok-frama  25  Bnd-pieoe  plate, 
lieoe,  or  end  8111  oomer-plate.  27  Outside  transom.  28  Out- 
Qflom  plate.  29  Transom  oomer-plate.  80  Transom  truss- 
Transom  truss-rod  seat  82  Transom  truss-rod  washer.  38 
1  ohallnir-plate.  84  liiddle  transom.  85  Middle  transom 
86  Safety-beam.  87  Safety-beam  iron.  88  Safety-beam  tie- 
Middle  safety-beam.  40  Center-pin.  41  Center-bearing 
r.  42  Center-bearing  stool.  48  Body  center-plate.  44 
mter-plate.  46  Center-plate  block.  46  Center-bearing  beam, 
ir-bearing  aroh-bar.  48  Center-bearing  inverted  arch-bar. 
Br>bearinf  beam-plate.  60  Center-bearing  beam-strips.  51 
Kdster.  62  Truck-bolster  ohaflng-plate.  58  Spring-beam, 
^-beam  ohaflng-plate.  55  Bolster-spring  cap.  56  Bolster- 
flMi    67  Bolster-spring.     58  Spring-band.     SO*  Spring-plank. 

3r»plank  bearing.  61  Swing-hangers.  62  Upper  swing- 
TOlb  68  Lower  swing-hanger  pivot.  64  Swing-hanger  pivot- 
66  Swing-hanger  staple.  66  Swing-hanger  staple  casting. 
:ilde-beanng.  68  Side-bearing  bridge.  60  Body  side-bear- 
Ise.  TO  Body  side-bearing  pillar.  71  Bodv-bolster.  72  Out- 
dy-transom  pillar.  78  Intermediate  body-transom  pillar. 
•transom  center-bearing  pillar.  75 Equalizing-bar.  76  Equaliz- 
»ring.  77Equalising-bar  spring-seat.  78  Equalizin^bar  spring- 
Bqnalixing-bar  spring-block.  80  Check-chain.  81  Oneck- 
ok.  82  Check-chain  loop.  88  Check -chain  eye-bolt.  84  Check- 
ii^Bnr>i^te. 

JkKE.  AIR  SIGNAL  AND  HAND  BRAKE  APPARATUS, 
rake-hanger.  87  Brake-hanger  carrier.  88  Brace-beam  ad- 
langer  carrier.  89  Brake-hanger  pin.  90  Trussed,  wooden 
mm.  91  Hollow  brake-beam,  w  Brake  safetv-strap.  93  Re- 
ring.  94  Upper  balanoe-sprinff.  95  Lower  balance-spring, 
coupling  rod.  97  Brake-head.  98  Brake-shoe.  99  Brake-shoe 
I  Outside  brake-beam  fulcrum.  101  Inside  brake-beam  ful- 
lOt  Center  brake-beam  fulcrum.  108  Center-brake  transom. 
Bf  brake-beam.  105  Center  brake-hanger.  106  Center-brake 
anger.  107  Center-brake  release-spring.  108  Center-brake 
«pring.  109  Center-brake  balanoe-Kpnng  rod.  110  Center 
see.  Ill  Crescent  link.  112  Crescent  link -hanger.  113  Equal- 
rake-lever.  114  Truck  brake-lever.  116  Truck-lever  ful- 
il6  Dead  truck-lever.  117  Live  truck-lever.  118  Brake-lever 
19  Inside  connecting-rod.  120  Outside  connecting-rod.  121 
rake-conneotion.  122  Adjusting  turn-buckle.  128  Upper  brake- 
ion.  124  Hand  brake-connection.  125  Brake-chain  shaft.  126 
ichet-wheeL  127  Brake  hand-wheel.  128  Raohet-brake.  129 
I  or  Hodge-lever.   180  Hodge-lever  connecting-rod.    131  Hodge 

182  Cylinder  lever.  133  Cylinder  lever  guide.  134  Cylinder 
inecting-rod.  135  Brake  cylinder.  ISdCvlinder  front-head, 
nder  back-head.  138  Automatic  slack-adjuster.  139  Auto- 
ressure-regulator  for  High  Speed  Brake.  140  Piston-travel 
*.  141  Piston  crosshead.  142  Auxiliary  reservoir.  148 
7  reservoir  b&nds.  144  Auxiliary  reservoir  blocks.  145 
-cock  or  bleeder.  146  Pipe  to  auxiliary  reservoir.  147 
'alve.  148  Check-valve  case.  149  Branch  pipe.  150  Cut. 
L  151  Strainer  tee.  152  Pressure  retaining  valve.  153 
pressure  reUining  valve.    154  Train  brake-pipe.      155  Pipe 

156  Tee  fitting  to  coaductor's  valve.  157  Branch  pipe  to 
or's  valve.  168  Conductor's  valve.  159  Angle  cock.  160 
unp.  161  Air  brake  hose.  1A2  Armored  brake  nose.  163  Air- 
upling.  164  Signal  hose  coupling.  165  Signal  hose.  166  Ar- 
tumal  hose.  107  Train  signal  pipe.  166  Train  signal  stop- 
109  Signal  branch-pipe  to  car  discharge  valve.  170  Signal 
rtipe  to  oar  discharge  valve.  171  Car  signal-valve.  172  Sig- 
l?r  Nigral  eerd  hanger.    174  Angle  fitting. 
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BUFFBT  KITOHBir. 

3  Buffet,  tfti  Orerhead  wAter  tank.  575  Supporte  for  orerheed 
•  tank.  576  Overhead  water  tank  filler.  577  Fipe  from  overhead 
-  tank.  678  Bread  and  pastry  closet.  579  Bracket  for  bread 
astry  closet.  580  Rack  for  trays.  581  Shelf  for  canned  goods, 
late  rack.  688  Saucer  rack.  584  Bread  board.  585  Match  safe, 
lina  closet.  587  Shelves  for  glassware.  588  Urn.  589  Coffee, 
ot  water.  501  Milk.  502  Drip  tray.  fi03  Cold  water  faucet.  594 
)ipe.  595  Sink.  596  Carving  table.  597  Ice  box.  598  Refriger- 
599  Ice  cream  closet.  600  Wine  and  beer  looker.  601  Provis- 
608  Linen  looker.    603  Locker  door.    001  Locker  panels. 
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THE  PASSENGER  CAR. 

I  the  width  varies  in  diiferent  parts  of  the 
Qtry  and  on  different  roads  from  9  to  11  feet 
Lsured  over  the  side  sills.  The  average  height 
passenger  cars  from  the  top  of  the  rails  to 
top  of  the  clear  story  roof  is  about  14  feet,  3 
les. 

ut  few  railroad  companies  build  tlieir  own 
senger  cars,  evidently  because  it  has  been 
Lonstrated  that  the  work  can  be  more 
iply  and  effectively  performed  by  private  ear 
lufacturers  making  a  .specialty  of  this  busi- 
>. 

he  floor  framing  is,  in  general  constructioD, 
r  similar  to  that  of  freight  cars,  consideration 
ig  made  for  the  difference  in  length*  The 
erial  for  the  longitudinal  sills  is  usually  lung 
ed  Southern  yellow  pine,  while  white  oak  is 
cted  for  the  end  sills  and  cross-tie  timbers. 
vever  these  latter  members  are  very  often 
le  of  bulb-iron  or  deck  beams*  With  a  very 
^  car,  a  second  set  of  cross-tie  timbers  is 
],  placed  between  the  ones  at  the  center  of  the 
and  the  body  bolster. 

he  longitudinal  sills  are  at  least  six  in  num- 
but  for  all  the  most  modern  large  cars  there 
eight.  A  general  idea  of  the  framing  of  the 
c  timbers  can  be  obtained  from  Figure  262, 
di  also  shows  the  platform  timbers,  the 
ble  bolster  for  a  six-wheel  truck  and  the 
;s  rods  which  are  used  only  under  the  outside 

ractically  all  the  various  types  of  bolsters 
i  for  freight  cars  are  adaptable  for  passenger 
;.  When  a  four-wheeled  truck  is  used  under  a 
t  car,  the  single  bolster  is  usually  placed  about 
feet  from  the  outside  face  of  the  end  sill. 
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However  when  a  six -wheel  truck  is  to  be  used, 
there  is  a  little  more  com  plica  tioD  in  the  arrange- 
ment of  bolsters.  The  six-wheeled  truck  was 
introduced  because  of  t)ie  ^reat  weight  to  be 
carried.  For  tlie  same  reason  the  double  transom 
arrangement  is  used.  Although  slightl)*  more 
expensive  than  the  single  transom,  this  double 
arrangement  is  mudi  more  preferable,  because 
the  load  is  distributed  more  widely  and  the  end 
of  the  car  is  held  up  from  sagging,  due  to  the 
shorter  distance  from  tlie  end  sill  to  the  first 
bolster.  The  space  between  the  two  bolsters  is 
spanned  by  a  built  up  beam  (a  trussed  design 
being  shown  in  Figure  262)  to  whicli  the  center 
plate  is  secured.  This  center  plate  is  ordinarily 
about  eight  feet  from  the  outer  face  of  the  end 
sill  for  cars  using  six-wheel  trucks. 

The  floors  of  passenger  cars  are  usually  double, ' 
the  first  layer  being  at  least  one  inch  thick, 
matched  and  grooved,  placed  diagonally  across 
the  car.  The  top  or  finished  course  is  about 
"<s-inch  thick,  matched  and  grooved  and  extends 
lengthwise  of  the  car.  Yellow  pine  is  used  con- 
siderably for  both  courses,  maple  is  also  selected 
for  the  upper  layer,  especially  in  the  aisles. 
Special  precautions  are  also  taken  in  the  flooring 
to  deaden  the  sounds,  a  layer  of  tar  or  building 
paper  being  put  on  top  of  the  sills  under  the 
lower  floor  course.  Further  precautions  are  to 
seal  up  the  space  between  the  longitudinal  sills 
and  fill  the  openings  with  some  sound  deadening 
material,  such  as  saw-dust  or  mineral  wool. 

The  side  framing  of  passenger  cars  is  com- 
posed of  ])osts,  ])lates,  tie  rods,  belt  and  panel 
rails,  panel  furring  and  the  needful  bracing. 
(Plate  XI  Xos.  399  to  505.) 
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The  full  length  posts,  with  the  exception  of 
those  at  the  corners,  are  window  posts ;  they 
range  in  size,  the  dimensions  depending  on  the 
requirements  of  the  window  sash  and  blinds  or 
curtains;  lY^  by  4  inches  is  probably  the  aver- 
age size  used.  The  posts  are  framed  to  both  sill 
and  plate  with  tenons,  which  are  usually  1V4 
inches  thick,  those  entering  the  sill  being  3  inches 
long  and  of  a  driving  fit  tor  the  purpose  of  giv- 
ing the  car  lateral  stilf ness. 

The  plates  vary  in  size  from  2x5  to  4x6  inches ; 
the  latter  size^  or  one  approximating  it,  is  used 
when  the  plate  is  set  on  edge,  as  is  usual  in  bag- 
gage and  express  cars.  For  passenger  cars  it  is 
preferable  to  apply  it  with  the  side  up,  because 
it  is  desirable  to  have  as  much  room  above  the 
windows  as  possible,  and  even  witli  this,  the  sj^ace 
is  insufficient  when  the  window  has  but  one  sash, 
that  is  when  it  is  without  a  transom.  In  such 
eases  the  plate  is  provided  with  slots,  which 
l>ennit  the  sash  to  ascend  until  stopped  by  the 
roof  boards.  The  plate  is  secured  by  vertical 
rods  placed  at  intervals  of  about  3  feet  or  at 
every  second  post;  these  rods  are  eitiier  of  %- 
inch  iron  and  liave  ^y<i4nch  screw  ends  or  are 
Vii-incb  throughout,  the  former  plan  being 
adopted  to  reduce  weight  j  but  the  reduction  is 
aniail  when  compared  with  the  total  weight  of  the 
structure. 

The  outer  edges  of  the  posts  are  notched  to 
receive  the  belt,  and,  between  tliis  and  the  sill, 
one,  bnt  usually  two,  panel  rails.  The  belt  rail 
was  formerlVj  and  is  in  many  instances  yet,  a 
part  of  the  outside  finish,  and  is  in  that  case  not 
less  than  2y^  inches  thick,  iVi  inches  of  which, 
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or  the  thickness  of  the  panels  and  battens,  pro- 
ject beyond  the  face  of  the  posts.    The  width  is 
about   4    inches,    the   protruding   portion    being 
beveled  on  top  where  it  comes  in  contact  with  the 
outside  window  sill,  and  grooved  or  rabbeted  on 
the  lower  edge  to  receive  the  panels  or  siding. 
Usually  the  belt  rail  is  of  the  same  thickness  as 
that  of  the  j^anel  rails,  which  is  1%  inches,  and 
is,  like  these,  let  in  flush  with  the  face  of  the 
post.     To  avoid  the  cutting  away  of  the  posts 
more  than  this  is  absolutely  necessary,  and  at  the 
same  time  add  to  the  rigidity  of  the  frame  by 
locking  the  joints,  the  gains  in  these  are  not  more 
than  one  inch  deep,  the  remaining  l^  inch  being 
taken  from  the  rails  themselves.    The  rails  are 
secured   in  place  with  wood   screws,   the  panel 
rails  with  one   and  the  belt  with  two  to  each 
bearing. 

Above  the  belt,  when  the  space  between  the 
windows  is  not  so  narrow  that  the  posts  them- 
selves occupy  the  whole  of  it,  three  or  four 
blocks,  termed  window  panel  furring  are  pro- 
vided. These  are  of  pine  or  some  other  soft 
wood,  are  from  Ys  to  li/i  inches  thick,  and  of  the 
same  width  as  the  window  posts  when  the  inside 
panel  is  not  let  in  flush,  in  which  case  they  are 
the  thickness  of  this,  narrower.  The  furring 
blocks  rest  in  shallow  gains  cut  in  the  sides  of 
the  posts,  and  are  fastened  with  glue  and  nails. 

The  bracing  in  the  side  frames  of  passenger 
cars  is  of  necessity  confined  to  the  space  below 
the  windows,  and  as  this  is  comparatively  low 
and  the  different  members  constituting  the  truss 
are  limited  in  size,  this  cannot  be  relied  upon  to 
carry  the  weight  without  truss  rods,  but  if  prop- 
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erly  constructed  will  materially  aid  in  doing  so. 
There  are  several  different  styles  of  bracing, 
each  of  which  is  claimed  to  be  the  best  by  those 
using  it;  generally  si^eakingj  that  in  which  the 
members  are  long  and  the  joints  consequently 
less  numerous  is  less  apt  to  sag,  although  it  pos- 
sesses the  disadvantage  tbat  it  cannot  be  adjusted 
when  once  out  of  shape  without  removing  tim 
outside  covering. 

Figure  263  illustiates  a  common  fonn  of  fram- 
ing and  side-trussing.  In  addition  to  the  framing 
the  sides  and  ends  also  are  blocked  in.  That  is, 
blocks  not  less  than  %-inch  thick  are  carefully 
fitted  to  each  opening  between  posts  and  braces. 
These  blocks  are  either  set  in  and  glued  against 
stops  or  the  posts  are  slightly  gained  to  receive 
them.  As  a  result  of  this  blocking,  the  car  side 
is  made  a  practically  continuous  board,  giving 
it  great  rigidity  and  streii^rtlL 

The  principal  members  of  the  end  frames  of 
passenger  cars  are  the  corner  and  door  posts. 
Both  are  shaped  in  the  form  of  a  quarter  circle, 
the  radius  of  which  is  usually  514  and  5  inches 
respectively.  The  corner  post  is  framed  to  the 
plate  with  a  tenon,  but  is  secured  to  the  sill  with 
screws  only;  the  supplemental  posts,  however, 
which  are  so  securely  attached  to  it  with  both 
glue  and  screws,  so  as  to  make  the  whole  practi- 
cally one  piece,  have  tenons  at  the  lower  ends 
also.  A  lintel  of  the  same  circular  section  as  the 
door  posts  themselves,  and  usually  also  of  wood, 
although  cast-iron  arches  are  sometimes  used, 
connects  these  at  the  top  and  forms  a  rectangular 
opening  with  slightly  rounded  corners.  The  top 
of  the  door  opening  is  also  frequently  a  semi- 
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circle,  elliptic,  or  perfectly  straight,  with  sharj 
corners,  the  latter  mostly  for  both  the  end  anc 
side  doors  of  baggage  and  kindred  cars,  it  bein^ 
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in  that  case  often  nothing  more  than  a  piece  of 
board  covering  the  lower  edge  of  the  plate. 
The  studding  and  belt  and  panel  rails  are  the 
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jame  as  those  at  the  sides,  although  the  former 
ire  perhaps  1  or  IV2  inclies  narrower  when  end 
vindows  are  omitted,  as  is  the  ease  in  sleeping 
»ars  and  frequently  in  day  coaches  also.  The 
)races  are  in  that  case  — that  is,  if  braces  are 
ntrodueed  at  all  to  stiflFen  the  frame— longer 
md  extend  to  the  angle  formed  by  the  junction 
)f  the  door  post  with  the  plate* 

The  end  plate  is  usually  21/2  or  3  inches  thick 
md  from  15  to  17  inches  wide  in  the  center;  this 
ast  dimension  being  governed  by  the  }>itch  of  the 
•afters,  which  also  detemiines  the  outline  to 
vhich  the  upper  edge  is  shaped,  Tlie  plate  is 
;ecured  to  the  side  plate  and  deck  sills  with  joint 
)olts  and  to  the  end  sill  witli  four  %-ineh  tie 
ods. 

In  the  construction  of  roofs  of  passenger  cars 
I  clear-story  or  upper  deck  is  generally  used,  this 
'onn  of  construction  being  advantageous  for  pur- 
>oses  of  ventilation  and  light.  The  clear-story 
)r  deck  side  is  comjmsed  of  a  sill  and  plate,  and 
)Osts  separating  tlior^c.  The  posts  and  tie  rods 
)assing  through  these,  correspond  in  number  and 
ocation  to  the  side  window  panels,  there  being 
IS  many  deck  as  there  are  side  windows.  The 
•afters  which  form  the  connection  between  the 
leek  sill  and  side  plate  are  usually  not  less  than 
[  ^U  inches  thick,  about  5  inches  wide  at  the  lower 
md,  21/2  inches  at  the  upper  end;  both  edges  are 
'urved  to  a  given  radius  or  shaped  to  whatever 
)ther  outline  the  fancy  of  the  designer  may 
select.  The  rafters  are  attached  to  the  plate 
vith  at  least  two  large  screws  in  each  and  to  the 
leek  sill  with  a  pin  and  tenon  or  a  tenon  and  a 
iinall  joint  bolt ;  they  are  spaced  about  18  inches 
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from  centers,  when  this  is  practicable— in  a  day 
car  there  is  one  to  every  window  and  panel.  The 
deck  carlines,  which  are  spaced  to  correspond 
with  the  rafters,  are  IVs^^  inches,  and  are  also 
curved,  but  to  a  much  larger  radius. 

An  iron  carline  is  introduced  either  every  6 
feet,  or  at  every  second  panel,  for  the  purpose 
of  strengthening  the  roof  vertically.  It  is  a  flat 
bar  of  %  or  %x2  inch  iron  set  on  edge  and  bent 
to  conform  to  the  contour  line  of  the  roof  and 
deck;  the  ends  are  bent  at  right  angles  where 
they  meet  the  plates,  and  are  attached  to  these 
with  two  i^-inch  bolts  in  each.  The  iron,  or 
compound  carline,  as  it  is  designated,  because 
it  is  attached  to  the  sides  or  between  the  wooden 
rafters  and  deck  carlines,  is  placed  flush  with  the 
upper  edges  of  these,  but  the  vertical  portions 
project  from  the  deck  sides  the  full  width  of  the 
iron;  to  let  them  in  flush  would  cut  in  two  both 
the  sill  and  plate.  The  projections  are,  however, 
not  objectionable,  because  they  are  usually  hid- 
den by  the  deck  screens. 

The  roofs  of  passenger  cars  are  usually  cov- 
ered with  tin,  canvas  being  sometimes  used. 
The  tin,  or  whatever  other  material  the  roof 
proper  may  be  composed  of,  is  supported  by  the 
roof  boards.  These  are  tongued  and  grooved 
strips  of  from  %  to  %  of  an  inch  thick,  which 
are  applied  longitudinally  and  securely  held  in 
place  by  screws  or  nails.  It  is  advisable  to  nse 
as  wide  boards  as  possible ;  these  are  made  suffi- 
ciently pliable  to  form  the  required  convex  sur- 
face by  partially  cutting  through  them,  if  neces- 
sary, longitudinally  at  intervals  of  from  2  to  3 
inches;   ordinarily,    however,   boards    not   mud 
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wider  than  this  are  used.  For  the  roof  ends  it  is 
necessary  to  use  very  narrow,  thiu  and  pliable 
strips  and  apply  them  in  two  layers  to  obtain  the 
required  thickness;  in  most  cases  straiglit  grained 
pine  or  poplar  will  answer  this  purpose,  but  when 
the  curves  are  very  severe  bass  wood  is  used. 

The  outside  covering  of  passenger  cars  is  gen- 
erally of  yellow  poplar;  that  wood  being  non- 
resinous  and  having  a  close  grain  affords  a  good 
foundation  for  paint.  It  goes  without  saying 
that  it  must  be  well  seasoued  and  free  from  aap. 

The  form  of  exterior  generally  adopted  dis- 
penses with  panels  as  they  are  expensive  to  main- 
tain, being  liable  to  cheek  and  split  Narrow 
tongued  and  grooved  boards  are  used.  To  obtain 
the  best  effect,  the  strips  should  be  very  narrow, 
from  IV2  to  2  inches,  exclusive  of  the  tongues,  or 
be  centerbeaded  if  they  are  double  this  wndth. 
The  form  of  these  so-called  beads,  but  which  are 
in  reality  grooves,  is  seinieireular  or  V-shaped 
with  either  shari)  or  rounded  corners,  the  latter 
being  the  more  popular;  the  grooves  are  very 
minute  and  do  not  exceed  3-16  of  an  inch.  The 
boards  are  secured  in  place  in  all  properly  con- 
structed cars  by  blind  nailing  through  the 
tongues,  with  glue  applied  at  the  back  and  joints ; 
if  more  than  2  inches  wide*  some  additional  nails 
are  driven  through  the  face  of  the  boards  also. 

The  construction  of  the  deck  side  exterior 
varies  with  the  arrangements  made  for  windows 
and  ventilation.  In  the  case  of  stationary  win- 
dows, a  light  covering  surrounds  the  openings 
and  covers  the  face  of  the  frame  and  a  soflSt  board 
and  caves  molding  complete  the  finish.  When 
the  deck  sash  is  on  hinges  for  purposes  of  van- 
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tilation,  a  screen  is  placed  several  inches  distant 
from  the  windows,  and  this  with  the  addition  of  a 
narrow  fascia  board  and  molding  forms  the  ex- 
terior. 

The  inside  lining  is  principally  arranged  for 
decorative  effect.  The  inside  lining  or  finish  is 
generally  as  follows:  The  wainscoting,  as  that 
portion  below  the  windows  and  above  the  truss 
l^lank  is  termed,  is  either  composed  of  narrow 
matched  and  beaded  strips  applied  longitudi- 
nally, or  of  three  members,  two  rails  and  a  panel. 
Both  the  upper  and  lower  rails  in  that  case  are 
%  of  an  inch  thick  and  about  6  inches  wide,  the 
former  requiring  to  be  substantial,  as  the  seat, 
back,  arms  and  stops  are  attached  to  it.  The  rails 
are  rabbeted  to  receive  the  panel  which  is  i/^-inch 
thick.  There  is  usually  no  great  attempt  made 
to  ornament  this  part  of  the  finish;  the  edges  of 
the  rails  are,  however,  chamfered  or  molded,  and 
sometimes  a  series  of  grooves  or  beads  is  cut  in 
the  panel. 

On  the  upper  wainscot  rail  rests  the  inside 
window  sill ;  this  is  about  1/2^^  inches,  and  is 
nailed  to  the  above  rail  and  to  the  window  sill 
furring.  In  some  cases  a  window  sill  cap  and 
belt  molding  under  the  sill  proper  are  added,  but 
ordinarily  nothing  more  than  a  single  member 
is  used. 

The  wood  work  above  the  windows  is  usually 
arranged  in  much  the  same  fashion  as  that  below 
these  and  with  rails  and  panels  of  about  the  same 
thickness.  Sometimes  nothing  more  than  these 
three  members  are  used,  in  which  case  the  panel 
becomes  a  belt  molding,  its  surface  being  vari- 
ously    shaped,  beaded     and    carved.     In    otlier 
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eases  the  rails  are  continuous,  but  the  panels  are 
in  short  sections,  usually  corresponding  in  length 
to  the  width  of  one  or  more  windows^  They  are 
separated  by  stiles  framed  in  between  the  rails 
with  a  mortise  and  tenon.  The  edges  of  both  the 
stiles  and  rails  are  chamferedj  or  molded,  and 
grooved  to  receive  the  panels.  The  panels  may 
be  flat  and  surface  carved,  be  beaded  or  have 
raised  centers^  which  may  be  lett  plain  or  be  orna- 
mented with  carved  rosettes,  beads,  etc. 

The  space  between  the  windows  is  lined  wiUt* 
panels  which  are  applied  vertically.  These  are 
about  %  of  an  inch  thick,  and  usually  very 
elaborately  ornamented  with  grooves  and  carv- 
ing. 

At  the  junction  of  the  side  and  head  lining  is 
a  large  molding  to  properly  terminate  the  wall 
finish ;  and  supplementing  this,  very  often  a  nar* 
row  fascia  boards  the  lower  edge  of  which  is 
notched  or  in  some  other  way  ornamented. 

Some  additional  work  is  required  at  the  ends 
imluss  the  ceiling  is  hipjied,  in  which  ease  the 
side  finish  is  simi)ly  continued  until  it  meets  the 
door  opening.  In  other  eases  the  additional 
space  is  paneled. 

The  deck  finish  consists  of  a  V^-i^ich  facing 
around  tlie  window  oi:)eningSj  a  cornice  at  the 
deck  ceiling  and  a  more  or  less  ornamental  deck 
sill  facing  with  one  or  more  moldings. 

The  head  lining  is  either  a  painted  canvas 
or  of  three-ply  veneer,  the  center  of  which  is  of 
%inQh  poplar.  It  is  manufactured  in  molds  of 
the  exact  curve  required  and  in  sections  corre- 
al >on  ding  in  length  to  tlie  .spacing  of  the  side 
B^indowSp     These  sections    are    secured    in    place 
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with  nails  and  the  whole  surface  is  divided  oflf 
into  panels  by  narrow  moldings,  some  of  which 
are  necessary  to  cover  the  joints.  The  veneer 
head  lining  is  always  more  or  less  decorated, 
but  is  usually  not  painted,  although  this  is  done 
in  some  instances,  especially  when  the  design  is 
I^artially  in  relief. 

The  saloon  and  other  partitions  are  built  up 
of  stiles,  rails  and  panels,  much  in  the  same  man- 
ner as  a  door  is  constructed  and  are  of  a  design 
in  keeping  with  the  finish  at  the  sides;  the  stiles 
and  rails  are  about  IV4  inches  thick. 

The  interior  of  baggage  and  similar  cars  is  not 
so  elaborate.  The  sides  and  ends  are  lined  with 
matched  and  beaded  boards  of  the  usual  dimen- 
sions, which  are  applied  horizontally.  Ordi- 
narily there  is  no  head  lining  in  such  cars;  the 
roof  boards  are  beaded  on  the  under  side  and  the 
rafters,  deck  sill::  and  plates,  etc.,  are  dressed 
and  chamfered;  a  molding  and  fascia  board  at 
the  junction  of  the  roof  and  lining  complete  the 
finish. 

A  distinctive  feature  of  passenger  equipment 
is  the  platforms  at  the  ends  of  the  car  and  the 
devices  used  for  coupling.  (Plate  XI  Nos.  336- 
o98.)  The  Miller  hook  and  platform  was  one  of 
the  early  devices  which  was  designed  to  meet  the 
requirements  of  the  situation.  It  materially  aided 
in  the  smoothness  of  handling  passenger  trains 
and  reduced  to  a  minimum  the  jerking  in  stop- 
ping and  starting  trains. 

Illustrations  (Figures  265,  266,  ■  267  and 
L^G8)  show  the  original  drawings  of  the 
Miller  device,  which  remained  practically  un- 
changed in  its  general  plan  up  to  the  time  of  its 
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retiremeut  by  the  M.  Cp  B.  Coupler,  and  three- 
stem  buffer.  The  hooks  or  couplei-s  were  gener- 
ally solid  forged  iron  or  steel  castings.  The 
bolt  connect  ion  was  sometimes  changed  to  a  strap 
or  yoke.  The  follower  j dates,  originally  of  cast 
iron,  were  generally  wrouglit  iron  about  IV4 
inches  thick.  The  draw  and  buffer  springs  shown 
in  the  drawings  are  of  the  volute  type,  but  the 
general  practice  became  to  use  springs  of  the 
same  dimensions  and  resistance  as  those  used  in 
freight  cars.  The  drawbar  side  or  stop  eastings 
were  modified  so  that  their  removal  when  remov- 
ing springs  or  follower  i>lates  was  avoided,  this 
being  accomplished  by  using  loose  wrought  bars 
bolted  to  the  castings  in  place  of  the  lower  re- 
taining flange. 

The  buffer  as  shown  is  an  iron  or  steel  forging 
consisting  of  three  parts,  the  head,  the  bar  and 
the  stem.  The  stem  passes  through  the  spring 
and  buffer  spring  beam,  in  the  rear  of  which  it 
is  fitted  with  a  strong  cotter  to  retain  it.  The 
shoulder  formed  by  the  junction  of  the  stem  with 
the  bar  bears  directly  on  the  spring,  if  this  is  of 
the  volute  pattern,  but  if  it  is  a  spiral  a  plate 
must  be  provided.  The  bar  is  rectangular  in 
section  to  prevent  turning,  the  guide  is  retained 
in  its  socket  by  a  plate  attached  to  the  face  of 
the  end  timbers. 

A  pair  of  3  or  4-incli  timbers,  termed  platform 
timbers,  which  resemble  the  draw  timbers  in 
shape,  extend  back  to  the  bolster,  and  are  bolted 
to  the  intermediate  and  end  sills,  together  with 
the  draw  timbers  form  the  foundation  of  the  plat- 
form. The  two  short  beams,  the  platform  sills 
framed  in  between  the  end  sills  and  end  timber, 
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may  be  dispensed  with  if  the  intermediate  floor 
timbers,  and  consequently  the  platform  timbers 
also,  can  be  placed  to  meet  the  requirements  of 
the  platform  floor. 

The  platform  end  timber,  which  is  in  its  larg- 


MILLKK    PLATFORM    AND    HOOK. 


est  cross  section  8  inches  wide  and  7  inches  deep, 
and  otherwise  shaped  as  shown,  is  kept  in  place 
])>'  two  %-inch  rods  usually  running  back  to  the 
tiansom,  and  in  addition  to  this  by  two  %-inch 
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located  close  to  the  platform  sills,  but  ex- 
ig  through  the  end  sill  only-  The  end 
r,  which  is  raised  above  the  platfonu  tim- 
)ne  inch,  or  the  thickness  of  the  floor  so  as 
flush  with  thisj  cai'ries  the  end  railiugj  mi- 
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ing  lever,  brake  shaft  and  coupler  guide  or 

The  railings,  ordinaj'ily  of  wrought  iron, 

supported    on    four    wrought- iron    tapering 

,  which  are  firmly  attached  to  the  timber  bv 


398^ 


CARS, 


means  of  nuts,  and  are  braced  by  large  cast-iron 
washers  or  sockets.  The  uncoupling  lever,  which 
passes  through  a  slot  in  the  timber,  and  is  pivoted 
to  the  under  side  of  this  by  suitable  trunnion 
])lates,  is  connected  with  the  coupler  by  a  short 
chain;  the  upper  or  handle  end  of  the  lever  is 
confined  within  a  guide  usually  formed  in  one 
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J     Fig.  268 


l)iece  with  the  railing,  and  which  is  shaped  with 
several  notches  for  the  reception  of  the  lever 
when  it  is  desired  to  lock  the  hook  in  the  uncoup- 
ling  position. 

On  the  opposite  side  is  placed  a  cast-iron  stop 
designed  to  limit  the  lateral  motion  of  the  hool 
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enough  to  prevent  uncoupling.  This  casting  is 
secured  by  a  %-incli  bolt  passing  both  through  it 
and  the  end  timber,  and  is  maintained  in  its  vertical 
position  laterally  by  a  V2  by  3-incU  bent  bar, 
which  also  does  duty  as  a  step  for  the  brake 
shaft,  and  in  the  other  direction  by  a  brace 
attached  to  one  of  the  draw  timbers. 

To  prevent  uncoupling  the  hook  has  an 
inclined  face,  and  in  addition  is  acted  upon  by  a 
two-leaf  spring  placed  alongside  of  it,  which  is 
kept  in  place  by  the  two  carry  irons,  the  seeood 
or  back  hanger,  serving  as  a  fulcrum;  the  spring 
is  strained  to  any  desired  degree  by  a  bolt  and 
bracket  provided  for  this  purpose. 

The  main  carry  iron  is  attached  to  the  under 
side  of  the  truss  beam  by  four  %-ineh  bolts ;  its 
position  is  oblique  and  several  inches  from  the 
center  line,  and  on  its  proper  dimensions  and  ad- 
justment greatly  depends  the  automatic  action 
in  coupling.  In  addition  to  doing  duty  as  a  sup- 
port to  the  side  spring,  the  back  hanger  serves  as 
a  safety  hanger  to  the  drawbar;  it  does  not,  how- 
ever, carry  the  drawbar  as  long  as  all  the  parts 
are  in  proper  repair. 

The  original  form  of  the  Janney  platform  and 
coupler  are  shown  in  Figures  269,  270  and  271. 
The  i)rincipal  member  is  a  lever  or  combination 
yoke  pivoted  on  a  iy2-inch  bolt,  which  is  located 
a  few  inches  above  the  draw-bar,  and  passes 
through  the  draft  timbers,  the  holes  in  which  are 
bushed  with  iron  ferrules  to  guard  against  wear. 
The  connection  of  the  upper  arm  with  the  buffer 
eciualizer  and  spring  is  effected  through  a  I14- 
incli  T  bolt.  As  the  buffers  are  intended  to  move 
outward  whether  the  draw-bar  moves  in  the  same 


400 


CARS. 


or  a  contrary  direction,  the  latter  must  be  able 
to  act  in  the  first  case  on  the  portion  of  the  yoke 
above  the  fulcrum,  or  the  upper  arm,  and  in  the 
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:>ther  case  on  the  ]ower  ann.  The  upper  connee- 
tioD  is  made  with  a  T  bolt  and  post  or  horn  fitted 
to  a  slot  in  the  drawbar*  the  lower  by  simply 
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bringing  the  yoke  which  surrounds  the  drawbar 
in  contact  with  the  protruding  end  of  the  post. 

The  buffers  are  two  in  number.  They  are  re- 
tained by  malleable  iron  guides  let  into  and 
bolted  to  the  end  timber,  and  attached  to  the 
equalizer,  by  the  use  of  which  as  flexible  a  con- 
nection as  is  obtained  with  a  single  buffer  is 
insured.  The  equalizer  is  supported  by  the  draft 
or  main  knee  timbers,  which  are  provided  with 
suitable  mortises  and  guides  for  that  purpose. 

The  buffers  and  equalizer  are  either  malleable 
castings  or  forged  iron;  the  latter  is  usually  pre- 
ferred, because  it  is  more  reliable,  and  can  be 
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produced  at  very  nearly  the  same  cost.  The 
combination  yoke  is  always  a  casting  (malleable 
or  steel.) 

The  construction  of  the  platform  itself  is  in 
the  main  not  altered.  A  change  is,  however,  made 
in  the  form  and  fastening  of  the  end  timbers, 
but  not  for  the  reason  that  any 'feature  of  the 
coupler  or  buffers  requires  this.  It  is  composed 
of  two  separate  pieces,  one  of  which,  the  inner 
])ioee,  is  3i/»  inches  thick  by  5  inches  wide,  and  of 
the  usual  length;  it  rests  on  the  knee  timbers, 
wliicli  are  cut  down  at  the  ends  to  receive  it,  and 
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is  secured  to  them  by  one  %  incli  bolt  through 
each,  those  passing  through  the  main  knee  tim- 
bers also  assisting  to  retain  the  drawbar  carry 
iron.  The  outer  piece  is  (!  inches  thick  for  a  dis- 
tance of  3  feet,  the  remaining  IVi:  feet  at  each 
end  being  reduced  to  the  same  thickness  as  that 
of  the  main  end  timber.  Its  width  is  G%  inches 
at  the  center  line,  5^4  inches  where  tlie  buffers 
are  attached,  and  tapering  from  those  points  to 
the  ends.  This  timber  is,  like  the  first,  fastened 
to  the  platform  timbers  with  vertical  bolts,  to 
the  draft  timbers  with  the  iron  straps  that  cover 
the  ends  of  these,  and  to  the  end  sill  by  two  % 
inch  rods. 

These  two  platforms  were  the  first  ones  of 
their  types.  From  them  all  the  various  modified 
devices  have  been  derived.  In  their  oi'iginal  form 
they  are  not  now  in  very  extensive  use.  A  more 
modem  platfoim  framing  and  draw  bar  arrange- 
ment is  shown  in  Figure  27-, 

Many  passenger  cars  are  now  equipped  with 
vestibules  which  are  not  only  a  convenience  to 
passengers  and  others  in  passing  from  one  car 
to  another  but  have  the  effect  of  steadying  the 
train  by  making  it  practically  a  continuous  and 
solid  structure.  The  vestibule,  it  is  claimed,  in 
addition  to  answering  these  purposes,  decreases 
the  resistance  of  the  atmosphere  on  the  train  and 
also  tends  to  obviate  telescoping  of  the  cars  in 
the  event  of  collision. 

There  are  two  kinds  of  vestibules  in  general 
use,  known  as  wide  and  narrow.  The  narrow 
was  the  first  to  be  used.  Its  doors  enclose  only 
the  platform  between  the  steps.  The  general 
construction  of  a  narrow  vestibule  is  illustrated 
in  Figures  273  and  274. 
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Fig.  273 
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The  platform  on  which  the  vestibule  is  located 
is  strengtliened  by  plating  the  platform  timbers 
with  iron,  as  shown ;  this,  as  well  as  the  strength- 
ening of  the  side  frames  of  the  body,  is  necessary 
to  obtain  the  proper  resistance  to  the  strain 
produced  by  the  friction  of  two  vestibule  or 
diaphragm  plates  in  contact.  Another  change  is 
the  form  and  size  of  the  buffers.  These  consti- 
tute practically  the  only  changes  required  in  the 
construction  of  the  platforms  and  draw  gears. 

The  buffer  bars  or  stems  are  hinged  to  a  cast 
steel  plate,  which  takes  the  place  of  the  ordinary 
buffer  heads.  They  are  hinged  to  pennit  adjust- 
ment on  curves  and  a  third  stem,  which  is  in  tlie 
center  of  the  plate  is  provided  to  take  the  strain 
when  in  contact  with  a  car  equipped  with  the 
ordinary  Miller  or  single  stem  buffer.  To  close 
the  opening  between  this  buffer  plate  and  the 
platform  end  timber,  and  thus  make  the  platfonn 
continuous,  a  thin  wrought  iron  plate  which 
slides  on  a  recessed  plate  of  cast  iron  on  the  end 
timber  is  attached  to  tlie  buffer  head. 

The  so-called  vestibule  plate  is  in  the  form  of 
an  inverted  U,  the  ends  of  which  are  attached  to 
the  buffer  with  rivets  or  countersunk  headed 
bolts,  the  whole  forming  an  opening  which  is  3 
feet  wide  and  nearly  7  feet  high.  Its  face  is 
planed.  To  obtain  a  practically  dust  and  rain 
proof  joint  between  a  pair  of  these  plates  an 
arrangement  of  levers  and  springs  is  provided 
in  the  platfonn  hood,  the  springs  to  give  the 
desired  comi)ression,  which  is  nearly  equal  to 
that  of  the  buffers,  and  the  levers  to  compensate 
for  the  angularity  ])roduced  when  the  ears  are 
on  a  curve.    A  single  equalizer  like  that  employed 
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for  the  buffer  would  answer  the  purpose  if  it 
were  convenient  to  introduce  it  on  a  line  with 
the  points  of  attachment  of  the  frame  plate*  The 
arrangement  used  consists  of  two  bars  or  stems 
which  are  attached  to  the  vestibule  p5ate  with 
ball  and  socket  joints  by  means  of  suitable  cast- 
ings and  are  guided  in  boxes  secured  to  the  end 
car  line  and  side  walls  of  the  vestibule.  The 
spiral  compression  springs  are  located  on  these 
stems  between  shoulders  fornied  on  them  and  the 
ends  of  a  pair  of  vertical  levers  which  have  their 
fulcrums  on  the  side  walls  and  whose  upper  ends 
are  connected  by  short  chains  to  the  ends  of  a 
horizontal  equalizer  which  in  its  turn  is  ful- 
crumed  to  a  timber  framed  in  above  the  end  plate 
of  the  car.  This  cross-timber  and  the  brackets 
forming  the  side  walls  of  the  vestibule  are  sub- 
stantially and  securely  fastened  with  comer  irons 
and  bolts.  The  connection  between  the  vestibule 
plate  and  the  framing  of  the  vestibule  is  made 
with  heavy  sheet  rubber  or  canvas  which  is 
shaped  like  the  folds  of  an  accordian. 

The  ceiling  of  the  vestibule  is  dome-shaped  and 
is  furnished  with  a  lamp;  there  are  also  provi- 
sions for  ventilation.  The  doors  fold  back  upon 
themselves,  so  as  to  be  less  in  tlit^  way  wlien 
open.  They  are  usually  decorated,  with  bevel- 
edged  plate  glass  and  brass  grills.  All  the  attach- 
ments of  the  platforms  are  also  very  elaborate; 
the  ornamented  railings  and  brackets,  brake 
wheels,  etc.,  are  of  polished  brass,  and  the  floor 
and  treads  on  the  steps  are  covered  with  corru- 
gated rubber  mats. 

The  wide  vestibule  is  of  practically  the  same 
general  construction  as  the  narrow  vestibule.    The 
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exception  being  in  the  location  of  the  doors. 
These  are  placed  out  practically  flush  with  the 
sides  of  the  car  and  the  whole  platform  is  then 
enclosed.  Large  panes  of  glass  are  used  above 
the  line  of  the  window  rail  of  the  car,  in  both 
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the  side  doors  and  the  end  framing  of  the  plat- 
form. Trap  doors  let  down  flush  with  the  floor 
of  the  platform  and  covt^r  the  openings  over  the 
steps  behind  the  side  doors. 

The  trucks  used  on  passenger  oars  differ  from 
those  used  on  freight  ears,  being  as  a  rule  more 
elaborate.  The  fonv  and  six  wheel  types  are 
illustrated  in  detail  in  Figures  276,  277,  278. 

Following  is*  a  list  of  names  of  parts  of  passen- 
ger ear  trucks  indicated  in  the  foregoing  illustra- 
tions : 

1.  Wheel. 

2.  Axle. 

3.  Journal-box. 

4.  Journal-box  lid. 

5.  Pedestal. 

6.  Pedestal  Tie-bar, 

7.  Pedestal  Stay-rod. 

8.  Pedestal-brace. 
8'  Pedestal-brace  Ti<?  bar, 

10.  Wheel-piece. 

11.  Outside  Wheel-piece  Plate. 

12.  Inside  Wheel-piece  Plate. 

13.  Wheel-piece  Truss-rod. 

14.  Arch-bar. 

15.  Inverted  Arch-bar. 

16.  Auxiliary  Arch-bar. 

17.  End-piece  of  Truck-frame. 

20.  Transom. 

21.  MIDDLE  TRANSOM   FOR  SIX-WHEELED   TRUCK. 

22.  OUTSIDE  TRANSOM  FOR  SIX-WHEELED  TRUCK. 

23.  Transom  Tie-bar. 

24.  Transom  Truss-rod. 

25.  Transom  Truss-block. 

26.  Transom  Truss-rod  Washer. 

27.  Transom    Chafing-plate. 

28.  Transom-casting. 

29.  Transom-pillar. 

30.  Truck-bolster. 

36.  Truck-bolster  Chafing-plate. 

40.  Lateral-motion   Spring. 

41.  Lateral-motion  Spring-pin. 

42.  SPRING-BEAM. 
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43.  Spring-plank. 

44.  Spring-plank  Bearing. 

45.  Spring-plank  Safety  Strap. 

46.  Swing-hangers. 

47.  Upper  Swing-hanger  Pivot. 

48.  Lower  Swing-hanger  Pivot. 

49.  Swing-hanger  Pivot-bearing. 

50.  Swing-hanger  Friction-block. 

51.  Safety-beam. 

52.  MIDDLE   SAFETY-BEAM. 

53.  Safety-beam  Block. 

54.  Axle  Safety  Bearing. 

55.  Axle  Safety-strap. 

56.  Axle  Safety-bearing  Thimbles. 

59.  Safety-beam  Tie-rod. 

60.  SAFETY-BEAM   IRON. 

61.  Truck  Side-bearing. 

62.  SIDE-BEARING  BRIDGE. 

63.  Truck  Center-plate. 

64.  Center-plate  Block. 

65.  CENTER-BEARING  BEAM. 

66.  CENTER-BEARING  ARCH-BAR. 

67.  CENTER-BEARING  INVERTED  ARCH-BAR. 

68.  Check-chain. 

69.  Truck  Check-chain   Hook. 

70.  Truck  Check-chain  Eye. 

71.  Equalizing-bar. 

72.  Equalizing-bar  Spring-cap. 

73.  Equalizing-bar  Spring-seat. 

74.  Bolster  Spring-seat. 

75.  Bolster  Spring-cap. 

76.  Spring-block. 

78.  Journal-spring. 

79.  Equalizing-bar  Spring. 

80.  Bolster-spring. 

81.  Truck-frame  Knee-iron. 

83.  Brake-head. 

84.  Brake-beam. 

85.  Brake  Eye-bolt. 

86.  Brake-hanger. 

87.  Brake-hanger  Carrier. 

88.  Brake-beam  Safety-chain. 

89.  Brake   Safety-chain  Eye-bolt. 

90.  Brake  Safety-strap. 

91.  Release-spring. 

92.  Brake-lever. 

93.  Brake-lever  Fulcrum, 

94.  Brake-lever  Guide. 

95.  Brake-lever  Stop. 


THE  PASSENGER  CAR, 


96.  Brake-lever  Sheave* 

97.  Lower  Brake-rod. 

98.  Brake-shoe. 
104.  King-holt  or  Gente^piIl* 
112.  Journal-hearing. 

114.  Stop-plate.  ^ 

115.  Dust-guard. 

120.  Brake-heam  Adjusting-hanger  Carrier^ 

121.  Brake-heam  Adjusting-hanger. 

123.  Brake-heam  Adjustjng-hanger  Clip, 

124.  Brake-heam  Adjusting-hanger  Plate. 

130.  END-SILL  CORNER-PLATE. 

131.  TRANSOM  CORNER-PLATK 

Names  of  parts  in  capital  letters  in  the  fore* 

going  list  are  special  to  six-wheel  car-trucks. 


CHAPTER  XV. 

THE  USE  OF  STEEL  IN  THE  CONSTBUCTION  OF  PAS- 
SENGER CABS. 

While,  as  we  have  seen,  the  use  of  steel  in  the 
construction  of  freight  cars,  in  fact  abnost  their 
complete  construction  of  this  material,  has  be- 
come i^opular,  the  same  cannot  be  said  of  passen- 
ger cars  in  America;  indeed  steel  has  been  ap- 
plied to  passenger  cars  in  a  very  limited  way. 
Perhaps,  a  reason  for^  this  may  be  found  in  the 
fact  that  in  the  case  of  the  passenger  ear  its 
develoi)ment  has  been  left  almost  entirely  to  car 
manufacturing  companies  and  not  with  the  rail- 
ways themselves.  The  direction  of  improvement 
has  been  along  the  lines  of  decoration  and  lux- 
uiy  in  internal  arrangements  rather  than  strength 
in  construction  or  increase  of  capacity  in  pro- 
l)ortion  to  dead  weight. 

Those  who  advocate  the  free  use  of  metal  in 
the  construction  of  passenger  cars  claim  that  the 
universal  adoption  of  this  method  would  tend  to 
tlie  lightening  of  the  dead  weight  hauled,  would 
render  the  equipment  less  liable  to  destruction 
by  fire  and  make  the  train  as  a  whole  more 
symmetrical  in  strength  throughout  its  length. 
Thus  there  would  not  exist  the  necessity  of 
placing  strong  and  heavy  cars  such  as  sleepers, 
diners,  parlor  and  private  cars,  which  are  of 
excessive  weight  when  built  of  wood,  in  the  same 
train  with  light  coaches,  which  in  the  event  of 
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collision  are  menaced  with  destruction  by  the 
heavier  vehicles.  Such  advocates  still  further 
claim  that  the  use  of  steel  freight  equipment  im- 
poses a  necessity  for  strouger  passenger  equip- 
ment because  of  the  increased  risk  due  to  the 
presence  of  heavy  loaded  steel  freight  cars  on 
the  same  or  adjoining  tracks.  , 

The  question  of  the  development  of  the  passen- 
ger car  along  the  lines  of  strengthening  the 
vehicle  without  unduly  adding  to  its  weight  is 
one  of  extreme  interest.  If  the  analogy  of  the 
freight  car  counts  for  anything  it  would  seem 
that  the  solution  of  the  7>roblem  will  be  found 
in  the  ultimate  adoption  of  steel  as  the  principal 
material  of  construction.  An  eminent  authority 
on  car  construction  has  the  following  to  say  ou 
the  subject:* 

Some  of  the  reasons  which  have  made  steel  construction 
successful  for  high  capacity  freight  cars  will  also  apply  to  pas- 
senger equipment  when  the  length  of  the  apaa  becomes  the  im- 
portant element  instead  of  carrying  capacity  in  tons.  A  study 
of  the  comparative  efficiency  of  wood  and  steel  for  a  structure 
like  a  seventy-foot  passenger  car  may  be  made  by  reference 
to  the  diagrams,  Figs.  279  and  280,  showing  the  usual  con- 
struction in  wood,  and  a  proposed  section  for  a  steel  passen- 
ger car  frame.  It  is  often  claimed  that  for  equal  weight  wood 
is  as  strong  as  iron  or  steel,  and  for  ordinary  rectangular 
beams  this  may  be  true,  but  it  is  not  correct  when  steel  is 
disposed  in  the  shape  of  a  deep  plate  girder  with  a  thin  web 
and  heavy  flanges.  In  this  way  a  large  moment  of  inertia 
and  a  high  moment  of  resistance  as  obtained  per  unit  of 
weight,  which  can  not  be  secured  in  wood,  as  there  is  not 
room  enough  in  the  space  available  in  car  construction  for 
the  volume  of  wood  required.  To  illustrate  this  we  may  take 
the  section  of  the  side  of  a  wooden  car  below  window  sills  as 
equivalent  to  a  solid  beam  4  inches  thick  by  28  inches  deep, 
and  the  weight  of  a  cubic  foot  of  Norway  pine  40  pounds  per 
cubic  foot.  The  weight  of  steel  being  480  pounds  per  cubic 
foot,  the  ratio  of  weight  of  pine  to  steel  is  1  to  12.    The  ulti- 
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mate  strength  of  pine  may  be  taken  as  4,000  pounds  per  sq 
inch,  and  of  low  carbon  steel  50,000  pounds,  the  ratio  I 
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about  the  same.    The  strength  of  the  sections  will  be  pr< 
tional  to  their  moments  of  resistance.    Now — 

M  =  fs. 

f  =  safe  unit  load  =  1,200  pounds  for  Norway  pine. 
S  =  Section  modulus. 
bTi^      4  X  28- 

S  =  —  = =  523,  for  wood  beam. 

6  6 

3/ =1,200x523  =  627,600   inch   pounds. 

For    the    steel    section,    taking    1 
pounds  per  square  inch  as  outside 
stress  in  tension  at  lower  flange  and 
000  pounds  unit  stress  in  upper  fls 
the  moment  of  resistance  is  found  as 
lows: 
Section  modulus  top  flange  <8c  =  l 
Section  modulus  bottom  flange  8t  = 
.  •  .  Mc  =  160  X  10,000  =  1,600,000 
pounds, 

and     Mt  =  172   x   16,000  =  2,752,000 
pounds. 

The  top  flange  being    the    weaker 
value  of  M  will  govern  and 
■   1,600,000 

^=2.54 

627,600 
Which  shows  that  this    particular 
girder  is  more  than  2^  times  as  st 
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as  the  assumed  wooden  one.  The  wood  section  one  foot  long 
weighs  31  pounds,  and  the  steel  section  52  pounds.  The  coin- 
parative  strength  for  equal  weight  is  therefore  1  to  1,5  in 
favor  of  steel. 

In  order  to  develop  this  idea  into  a  complete  plan  for  a 
coach  of  modem  dimensions}  with  steel  underframe  and  much 
of  the  body  of  steel,  I  secured  the  co-operation  of  Mr.  George 
I.  King,  general  manager  and  vice-presideut  of  the  Middle- 
town  (Pa.)  car  works,  and  who  has  had  a  large  experience 
In  the  designing  of  steel  freight  cars  and  steel  underframes 
for  interborough  electric  cars.  Mr.  King's  design  is  shown  in 
general  plan,  Fig.  282,  and  details  in  Figa.  283,  284,  2S5  and 
286. 

It  will  be  seen  that  the  side  of  the  car  below  the  windows 
is  formed  of  a  deep  steel  girder  made  of  Vt-i^ch  plate,  41% 
Inches  deep  with  2%  by  2%  by  Vi-inch  angles  at  the  top  and 
3  by  3  inch  by  V2  inch  at  the  bottom.  The  center  sills  are 
made  of  12-inch  channels,  25  pounds  per  fool,  with  lattice  brac- 
ing and  flange  plates  6  inch  by  1  inch  on  the  bottom  and  ^-inch 
plates  24  inches  wide  on  top.  The  posts  between  the  windows 
are  made  of  6-inch  channels  which  extend  from  floor  to  roof. 
The  longitudinal  plates  are  6-inch  Z  bars,  15.6  pounds  per  foot, 
and  steel  carlines  connect  these  for  the  upper  deck.  The  whole 
outside  and  ends  of  the  car.  except  the  windows  and  doors,  are 
made  of  %-inch  steel  plates  with  rivet  heads  plainly  showing. 
The  center  sills  and  side  sills  are  connected  by  T-inch  chan- 
nels 1214  pounds  per  tool,  and  the  body  bolsters  are  quite 
similar  to  those  used  in  steel  freight  car  construction.  The 
end  corner  posts  and  the  eud  floor  posts  are  formed  of  104nch 
channels,  15  pounds  per  foot,  i^ent  to  a  quarter  circle.  Some 
of  these  features,  in  connection  with  the  Z-bar  plates  and  the 
end  posts,  have  been  patented  by  Mr.  King.  The  whole  side 
of  the  car  is  a  compound  steel  girder  made  up  of  the  deep 
plate  girder  below  the  windows,  with  numerous  posts  riveted 
to  it,  and  a  stiff  side  plate  connecting  them  at  the  top,  the 
whole  construction  beinj?:  tightly  bound  together.  It  is  prob- 
able that  the  first  cost  ami  the  weight  of  a  car  of  this  design 
will  be  somewhat  greater  than  the  regular  wooden  coach,  but 
from  the  experience  gained  in  building  such  cars  it  is  believed 
that  with  a  steel  car  of  somewhat  similar  construction,  having 
the  advantage  of  pressed  steel  forma  wherever  possible,  and 
such  improvements  as  are  always  developed  in  actual  con- 
struction, a  cheaper  anrl  lighter  car  can  be  built  by  the  use 
of  steel  which  will  be  ^rronger  in  resisting  the  force  of  col- 
lision and  practically  fireproof.  The  steel  passenger  car  will 
thus  be  developed  by  experience  in  construction,  by  a  display 
of  ingenuity  in  designing  efficient  details,  and  the  adaptation 
of   fireproof  materials  to   a  simpler  inside  finish. 

It  will  be  seen  that  ali  the  large  timbers  are  removed  and 
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the  floor  can  be  made  entirely  fireproof.  The  quantity  o 
wood  in  the  car  body  is  very  much  reduced  and  the  smal 
sections   could   easily   be   made  fireproof.     It   is    desirable  V 
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have  wood  or  an  equivalent  non-conductor  on  the  inside  of  ft 
steel  car  of  this  or  almost  any  other  construction,  not  only 
for  inside  finish  but  as  a  non-conductor  in  order  to  make  the 


STEEL  IX  PASSENGER  CARS.  4*1 

or  comfortable  in  hot  or  cold  weather  aad  to  prevent 

actically  all  the  development  of  the  use  of 

for  passenger  ears  has  heen  along  the  lines 

ibstituting  steel  for  wood  in  a  car  constructed 

lie  lines  of  our  present  ears.    In  using  steel 
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'  is  of  course  a  great  opportunity  to  use  the 
r-structure  as  an  aid  in  strengthening  the 
The  present  style  of  clear  story  does  not 
itself  very  well  to  steel  construction  and  it 
d  seem  as  if  some  new  arrangement  of  the 
structure  would  be  developed  as  a  result  of 
endency  to  use  steel  in  place  of  wood. 
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The  mail  cars  have  received  the  attention  of  a 
great  many  government  and  railway  officers  with 
the  view  of  making  them  as  strong  and  stiff  as 
jjossible.  Kegulations  have  been  adopted  which 
require  that  the  side  sills,  the  center  sills,  the 
end  and  corner  posts,  the  end  plate  and  several 
of  the  side  posts  near  the  ends  of  the  car  shall 
be  reinforced  by  iron  or  steel  plates.  This  makes 
a  very  stiff  car.  However  it  can  be  anticipated 
that  the  complete  use  of  steel  for  passenger  ears 
will  be  introduced  on  cars  in  the  mail  and  express 
.service.  Already  one  road,  the  Erie,  has  brought 
out  a  complete  steel  car  of  this  type.  Its  per- 
fonnance  will  be  carefully  watched  and  its  suc- 
cessful ser\4ce  will  no  doubt  be  the  fore-n^nner 
of  many  other  steel  passenger  cars. 


CHAPTER  XVI- 

PAINTING    CARS. 

All  cars  are  painted  with  the  primary  object  of 
protection.  The  coloring  of  the  paint  is  a  sec- 
ondary consideration.  It  is  chosen  on  the  strength 
of  its  durability  or  color,  retaining  properties  and 
its  attractiveness.  Paint,  as  is  well  known,  is  a 
mechanical  mixture  of  a  pigment  and  a  carrying 
vehicle.  After  being  spread  over  the  surface  to 
be  covered  this  vehicle  drys  or  hardens  and,  with 
the  pigment  held  in  suspension,  it  forms  a  coat- 
ing which  protects  the  painted  part  from  the 
deteriorating  effects  of  the  weather.  This  coat- 
ing presents  a  smooth,  impervious  surface  to  the 
elements  and  thus  excludes  the  moisture  which 
is  the  prineii)al  cause  of  the  decay  of  wood  and 
the  rusting  of  iron  or  steel. 

In  general  there  are  four  qualities  of  a  good 
paint  for  use  on  railway  cars.  First,  durability; 
second,  covering  power;  third,  drying  qualities; 
fourth,  ease  of  application.  These  all  apply  to 
paints  used  both  on  passenger  and  freight  equip- 
ment. By  durability  of  course  is  meant  its  abil- 
ity to  withstand  the  effects  of  all  sorts  of  ex- 
|)Osure  at  the  same  time  retaining  its  original 
?olor.  Covering  power  refers  both  to  the  amount 
af  surface  over  which  a  given  quantity  of  the 
|)aint  can  be  spread  and  also  to  its  ability  to 
thoroughly  hide  the  ground  color  or  unpainted 
surface  to  which  it  is  a]iplied.     Drying  qualities 
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The  painting  of  the  interior  of  a  car  is  now 
being  done  in  the  plainest  way.  All  wood  work 
is  finished  in  its  natural  color.  It  is  carefully 
sand  papered  and  dusted  after  which  it  receives 
its  protecting  covering  of  oil  and  varnish.  When 
the  head  lining  is  made  of  veneer  it  is  treated 
the  same  as  the  rest  of  the  interior  wood  finish. 
At  times  it  is  painted  a  flat  color  on  which  some 
simple  gilt  striping  is  done,  after  which  it  is  var- 
nished. If  the  head  lining  is  made  of  cloth  it  has 
to  receive  special  attention.  The  piece  of  cloth 
cut  to  the  proper  size  is  stretched  on  a  frame.  It 
is  then  treated  to  a  paste  filler,  after  which  a 
ground  work  of  a  lead  paint  is  applied.  Some- 
times two  coats  are  used  before  tiie  design  and 
final  color  is  applied.  After  drying  the  head 
•  lining  is  then  put  in  place  on  the  car  and  finally 
treated  to  the  finishing  coat  of  varnish. 

The  ends  of  cars  are  usually  damaged  a  great 
deal  by  the  cutting  action  of  the  cinders  from 
tlie  locomotive.  This  is  especially  the  case  with 
cars  that  are  habitually  run  in  the  train  close  to 
the  locomotive.  As  a  means  of  protecting  the 
paint  covering  as  well  as  the  wood  itself,  the 
ends  are  sometimes  sanded.  This  sanding  con- 
sists in  throwing  a  sharp  fine  sand  on  the  fresh 
paint  before  it  is  dried.  The  sand  adheres  to 
the  ])aint  and  thus  forms  a  hard  gritty  covering 
whi(ili  is  not  so  susceptible  to  the  action  of  the 
cinders.  Of  course  the  finishing  coats  of  varnish 
are  not  applied  to  this  sanded  portion  of  the  car. 

The  roofs  are  painted  according  to  the  cover- 
ing used.  If  a  canvas  roof  is  used  with  copper 
flashings  the  roof  boards  are  painted  with  a  hear}' 
coat  of  white  lead  before  the  canvas  and  copper 
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color;  another  would  make  tbeir  particular 
**catchiness''  appear  ia  tbe  color  of  the  side 
doors;  still  another  would  have  a  wide  band  all 
around  the  car  painted  in  an  odd  color,  while 
still  another  would  paint  the  ends  in  a  different 
shade  or  color  from  the  rest  of  tbe  car.  A  few 
roads  still  retain  this  {jraetice  but  by  far  the 
larger  number  are  painting  the  bodies  of  all 
freight  cars  with  a  dark  red  or  brownish  mineral 
paint.  Three  coats  of  paint  are  usually  called 
for,  the  first  of  which  is  applied  directly  to  the 
wood  which  has  been  surfaced  in  the  mill  before 
erecting.  At  least  twenty-four  hours  should 
elapse  between  tbe  application  of  each  consecu- 
tive coat.  The  most  durable  results  are  obtained 
when  each  of  these  coats  Is  applied  with  a  brush- 
However  some  few  roads  make  a  practice  of 
spraying  on  the  first  two  coats.  Others  si>ray  one 
coat  and  call  for  only  two  in  all.  In  ever>'  case 
though  the  last  <'oat  is  brushed  in,  as  it  seems 
to  bind  the  paint  better  and  leaves  a  smoother 
and  glossier  finish  than  the  spraying  jiroeess. 
As  explained,  to  this  smooth  finish  is  due  the 
durability  and  protecting  qualities  of  the  paint. 

After  the  last  coat  of  the  body  color  is  applied 
and  has  had  time  to  dry  the  lettering  and  *' black- 
ing off''  is  done.  ^^ Blacking  off"  consists  in 
painting  with  black,  usually  an  asphaltum  paint, 
all  the  exposed  metal  used  on  the  body  of  the 
car,  such  as  rod  ends;  corner  bands;  door  hang- 
ers; locks,  stops,  rails,  etc. 

The  lettering  and  special  marking  are  some- 
times outlined  by  the  use  of  pounce  patterns. 
These  patterns  are  made  of  thick  paper  on  which 
is  drawn  the  outline  of  the  letter  or  device  it  is 
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desired  to  transfer.  Small  holes  are  then  cut 
through  the  paper  at  short  intervals  along  these 
lines.  When  the  pattern  is  held  against  the  car 
and  the  powder  brush  is  rubbed  on  it,  a  little  of 
the  i)owder  passes  through  each  hole,  which  leaves 
on  the  car  a  very  plain  outline  of  the  figure. 
AVitli  this  as  a  guide  the  figure  can  then  be  readily 
painted  in.  Two  coats  of  paint  are  ordinarily 
called  for  when  this  method  is  used.  Another 
way  to  put  on  the  lettering,  cheaper  and  as  satis- 
factory, is  to  use  a  pattern  out  of  which  the  com- 
plete figure  is  cut.  With  this  a  *' dauber''  is  used 
in  place  of  a  brush.  As  a  consequence  of  being 
able  to  use  a  thicker  paint  with  a  '* dauber''  than 
with  a  brush  only  one  coat  is  ordinarily  re- 
(luired.  These  patterns  are  made  of  heavy  paper 
or  a  thin  sheet  metal.  The  latter  is  more  satis- 
factory as  the  centers  of  the  letters  can  be  held 
rigidly  in  place  by  small  wires  soldered  across 
the  openings,  while  with  the  paper  patterns  the 
figures  can  be  cut  out  only  in  skeleton  and  a 
brush  is  needed  to  finish  up  the  letters  where  the 
binding  pieces  are  left  across  the  openings. 

Besides  the  painting  of  cars  which  is  visible 
from  the  outside  there  is  considerable  painting 
done  during  construction  which  is  entirely  cov- 
ered up.  AH  mortised  and  tenoned  joints,  but- 
ting joints  of  posts,  braces  and  sills,  the  top  and 
outside  faces  of  side  and  end  sills,  the  top  and 
outside  faces  of  side  and  end  plates,  all  wood- 
work against  which  metal  is  placed,  etc.,  receive 
a  heavy  coat  of  either  a  mineral  or  creosote  paint 
Paint  is  also  applied  to  the  ends  and  edges  of  all 
roof  boards  before  they  are  laid.  When  a  double 
board  roof  is  used  the  top  of  the  first  course  is 
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thoroughly  painted  before  the  second  course  is  laid. 
All  painting  which  is  finally  covered  up  is  invari- 
ably done  with  a  heavy  or  thick  paint,  a  precau- 
tion which  results  in  saving  tlie  wood,  thus  giving 
a  longer  life  to  the  car. 

The  most  satisfactory  way  to  paint  metallic 
roofs  where  the  metal  is  exposed  to  the  weather 
is  to  give  it  three  coats  of  a  good  mineral  jjaint. 
Galvanized  iron  will  not  take  paint  readily  l}at  if 
the  first  coat  is  made  thin  and  is  well  brushed 
out  it  will  aid  materially  in  the  life  of  the  paint 
The  paint  will  invariably  crack  oif  in  time  when 
exposed  to  alternate  heat  and  cold  due  to  the 
fact  that  the  iron  and  paint  expand  and  contract 
differently.     The  only  remedy  is  to  re- paint. 

The  painting  of  the  iron  and  steel  in  the  trucks 
is  of  the  plainest  kind.  A  single  coat  of  a  good 
steel  protecting  paint  is  used,  preferably  an 
asphaltum  paint. 

The  painting  of  steel  cars  has  presented  a  field 
for  investigation  during  recent  years.  As  yet  no 
definite  standard  practice  is  in  use.  There  are 
many  advocates  of  as  many,  different  processes. 
The  chaotic  condition  of  this  subject  is  due  to  the 
fact  that  all-steel  cars  have  not  been  in  general 
use  long  enough  at  this  date  to  get  final  proofs 
as  to  what  is  the  best  material  to  use  in  painting 
and  what  is  the  best  way  to  apply  it.  However 
it  is  generally  admitted  that  it  is  absolutely  neces- 
sary to  have  the  steel  plate  perfectly  clean  before 
applying  any  paint  or  oil.  All  rust  and  mill 
scale  must  be  removed.  There  are  several  ways 
of  accomplishing  this.  Some  use  wire  brushes, 
others  scrape  the  surface  with  a  sharp  edged  tool, 
still  others  use  a  sand  blast  and  some  use  only 
a  hammer. 


1 


d^ 


428  CARS. 

As  to  the  character  of  the  paint  in  general  use 
there  is,  as  mentioned,  no  standard.  Pure 
graphite  paint,  carbon  paint,  red  lead,  and  lamp- 
black in  oil  are  used  besides  the  many  patented 
paints  now  being  sold  for  this  special  service. 
Some  roads  have  discontinued  tlie  use  of  any 
paint  on  its  steel  cars.  Two  coats  are  applied 
by  some  people;  others  require  three.  The  use 
of  the  brush  and  the  spraying  machine  for  apply- 
ing the  paint  seems  to  be  about  equally  divided. 
The  brush  is  preferred  for  the  first  coat  and  the 
sprayer  for  the  following  coats  by  some.  Others 
use  the  sprayer  only  at  seams  and  such  places 
where  the  brush  will  not  conveniently  get  the 
l)aint  thoroughly  into  the  small  corners  and 
cracks.  As  a  result  of  a  close  investigation  of 
the  ])ractices  in  vogue  a  special  committee  of  the 
Master  Car  Builders'  Association  suggested  to 
the  Association  in  1904  the  following  method: 

First— The  steel  should  be  thoroughly  cleaned 
of  all  rust  and  furnace  scale  before  the  car  is 
assembled. 

Second— All  joints  before  assembling  should 
l)e  thoroughly  coated  with  coal  tar. 

Third— After  car  is  assembled,  all  grease  should 
be  thoroughly  removed  from  the  steel,  and  same 
given  a  good  coat  of  carbon  or  graphite  paint  on 
the  outside  and  underneath,  and  on  the  inside  a 
heavy  coat  of  crude  petroleum,  coal  tar  applied 
liot,  or  some  similar  substance. 

Fourth— The  outside  to  be  given  a  second  coat 
of  graphite  or  carbon  paint  as  may  be  desired. 
j     They  especially  deprecated  the  allowing  of  cars 
loaded  with  soft  coal  to  stand  a  long  time  with 
tlio  load  in  same. 
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With  the  best  of  attention  jmid  to  each  step  in 
the  process  of  protecting  steel  ears  it  is  found  on 
an  average  that  about  once  in  tliirty  njoiiths  a 
car  should  be  cleaned  off  and  repainted.  In  some 
cases  this  time  is  much  shorterp  Under  certain 
conditions  of  sei^Mce  the  ears  begin  to  rusi 
through  the  paint  after  about  eighteen  months' 
use.  The  seams  and  joints  are  the  first  points  to 
show  signs  of  corrosion  and  it  is  here  that  special 
care  should  be  exercised  when  the  ear  is  origi- 
nally painted. 

In  the  painting  of  passenger  cars  a  much 
greater  refinement  is  necessary  for  the  exposed 
parts  of  the  car  both  inside  and  out,  than  is  prac- 
ticed on  the  freight  equipment.  During  the  con- 
struction of  the  car  the  same  attention  is  given 
to  painting  the  joints,  etc.,  as  outlined  for  freight 
cars.  It  is  to  the  exterior  that  the  painter  has 
to  give  his  careful  attention.  ^Vhile  painting 
freight  cars  he  has  to  beware  only  of  frost  and 
rain.  A  variation  of  the  temperature  does  not 
materially  aflfect  his  work  and  any  amount  of 
moisture  less  tfian  a  rain  appears  to  make  little 
difference  in  the  ai>pearance  of  the  cars.  With 
passenger  cars  this  is  entirely  different  An  even 
temperature  and  a  dry  atmosphere  ar^  almost 
essential  to  perfect  results.  As  a  consequence 
especial  buildings  are  i)rei)ared  for  painting  this 
class  of  cars.  Elaborate  arrangements  are  made 
to  keep  the  temperature  steady  and  evenly  dis- 
tributed. The  aim  is  to  keep  the  room  at  70"" 
Fahrenheit.  An  excess  of  moisture  is  also  avoided, 
care  being  taken  to  thoroughly  drain  away  the 
wash  water  used  in  scrubbing  down  the  cars. 

Instead  of  using  a  simple  linseed  oil  paint  the 
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l)aint  is  made  up  with  considerable  spirits  of  tur- 
l)eiitine  and  '* japan  drier"  in  the  vehicle.  This 
is  made  necessary  by  the  finish  that  it  is  desired 
to  obtain.  An  oil  paint  will  not  entirely  obliter- 
ate the  graining  of  the  wood  and  the  finishing 
varnish  that  is  used  cannot  be  successfully  ap- 
plied  over  an  oil  paint.  The  complete  obliter- 
ating of  the  grain  of  the  wood  gives  the  back- 
ground for  the  beautiful  finish  that  is  so  distinct- 
ive of  passenger  cars.  The  varnish  that  is  finally 
applied  is  the  real  protective  coating  and  to  it  is 
due,  with  slight  qualifications,  the  durability  of 
the  paint.  These  qualifications  consist  simply  in 
requiring  that  the  surfacing  coats  are  properly 
prepared  and  applied,  and  that  the  varnish  itself 
is  up  to  the  proper  grade.  With  these  conditions 
satisfied  the  car  should  be  prepared  so  that  with 
occasional  vamishings  and  patchings  it  will  last 
from  eight  to  ten  years  before  the  paint  will  have 
to  be  entirely  removed  and  a  new  foundation  coat 
applied. 

There  are  four  distinct  parts  in  the  painting 
of  the  exterior  of  a  passenger  car:  first,  the  prep- 
aration of  the  wood;  second,  the  surfacing;  third, 
the  application  of  the  body  color  and  markings; 
and  fourth,  the  finishing  with  the  varnish  cover- 
ing. 

To  begin,  the  car  must  be  carefully  sand 
])apered  and  then  dusted.  All  grooves  and  cor- 
ners must  be  thoroughly  cleaned  as  well  as  all 
flat  surfaces.  It  is  then  ready  for  the  snrfamg 
wlik*li  consists  in  applying  first  a  priming  coat, 
then  the  ** rough  stuff"  and  finally,  after  putty- 
ing and  glazing,  rubbing  down  to  a  smooth  sur- 
face with  sand  paper  alone  or  pumice  stone  and 
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water.  The  body  color  is  then  applied^  the 
requisite  number  of  coats  being  determined  bj' 
the  nature  or  kind  of  color  chosen.  An  opaque 
pigment  will  naturally  call  for  fewer  applica- 
tions than  one  which  is  more  transparent  or  does 
not  possess  good  covering  qualities.  Usually 
three  coats  will  answer,  twenty- four  hours  being 
allowed  between  coats  for  thorough  drying  of 
each.  When  the  last  coat  of  body  color  is  diy 
the  car  is  ready  for  the  lettering  and  striping 
after  which  the  finishing  varnish  is  applied.  The 
lettering  is  always  outlined  by  i)ounce  patterns 
and  is  worked  in  with  a  brush.  Sometimes  tlie 
letters  are  only  painted  a  distinctive  color,  at 
other  times  gold,  silver  or  aluminum  leaf  is  used 
which  adheres  to  the  outlined  letter  that  has  pre- 
viously been  marked  in  with  gold  si2ie  japan. 
These  practices  apply  also  to  the  marking  and 
striping. 

Three  coats  of  vamisii  are  always  used  with 
forty-eight  hours  between  each.  Then  after  at 
least  seventy-two  hours'  time  allowed  for  final 
complete  drying  the  car  is  ready  for  service. 

In  following  this  general  scheme  of  exterior 
coach  painting  there  are  two  general  methods 
used.  They  are  the  oldest,  called  the  lead  and  oil 
method  and  its  opposite,  in  which  the  use  of  lead 
is  entirely  disi)ensed  with.  There  are  strong 
advocates  of  both  systems  who  give  both  techni- 
cal and  i)ractieal  proofs  of  their  faith.  However 
it  is  sufficient  to  say  that  there  are  good  grounds 
for  using  either  method. 

In  jiainting  a  car  by  the  lead  and  oil  method  it 
is  first  i)rimed  with  a  mixture  of  *Mveg-lead,"  raw 
oil,   turpentine  and  japan  drier,  the  proportions 
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of  earli  being  varied  to  suit  the  tastes  and  expe- 
rieiice.s  of  the  blaster  Painter.  After  seventy- 
two  hours  the  second  coat  can  be  applied.  It  i:? 
made  uji  of  the  same  ingredients  with  a  little 
coloring  added.  This  coat  requires  about  forty- 
eigljt  hours  to  dry  Ijefore  the  puttying  and  glaz- 
ing can  \)e  done.  The  putty  used  is  naturally  a 
liaid  drying  putty.  All  nail  holes  are  well  filled 
with  tliis,  a  putty  knife  being  used  to  press  it 
into  tljc  recesses.  A  little  putty  is  left  projecting 
above  tlie  level  of  the  surrounding  surface,  as  an 
allowance  for  shrinkage.  In  cases  where  wood 
i)i'  a  resinous  nature  is  used  for  such  places  as 
corner  and  door  posts  an  application  of  a  coat  of 
guiii  shellac  dissolved  in  alcohol  is  made  either 
(liiectly  on  the  wood  or  over  the  coat  of  priming, 
which  sliould  have  as  little  oil  in  it  as  possible. 
\Mien  coarse  or  oi)en  grained  woods  are  used 
such  as  walnut,  oak  or  ash  a  thin  putty  or  glazing 
is  i)ressed  or  scraped  into  the  pores  with  a  broad- 
bladed  knife  called  a  French  scraper.  This  is 
ordinarily  done  over  the  second  priming  coat  at 
the  same  time  as  the  puttying  of  the  nail  holes. 
Alter  aljout  sixteen  hours  or  when  the  putty 
lias  hardened,  three  or  four  coats  of  a  surfacer 
oi-  *' rough  stuff''  are  applied  twenty-four  hours 
ai)art.  This  ''rough  stuff"  is  a  mixture  which 
must  j)Ossess  toughness  and  cohesiveness  to  pre- 
v(>iit  ci-acking.  It  must  also  be  hard  and  totally 
non-absorbent  of  water,  consequently  it  cannot 
be  i)orous  in  the  slightest  degree.  Its  constit- 
uents are  selected  according  to  the  personal  ex- 
|)(»i'ience  of  the  painter  in  charge.  Often  a  pre- 
l>ared  compound  can  be  advantageously  used.  A 
.i;uide  coat  or  thin  paint  of  some  color  distinct- 
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ively  diflferent  in  shade  from  the  rough  stuff  is 
at  limes  used  over  tlie  last  application  of  rough 
stuff  to  assist  in  locating  the  uneven  spots.  The 
rubbing  down  of  the  rough  stuff  with  pumice 
stone  and  water  is  an  art  which  is  acquired  onljr 
by  considerable  practice.  It  must  be  carefully 
done  sc  as  to  avoid  scratching  or  rubbing  too 
close.  After  conii>letion  the  car  is  washed  and 
dried  with  chamois  skin.  It  is  then  allowed  to 
dry  off  thoroughly. 

in  order  to  avoid  the  liability  of  accidents  to 
the  work  from  water  being  absorbed  by  the  rough 
stuff  during  the  process  of  rubbing  down  as  out- 
lined above  a  great  many  painters  use  a  putty 
instead  of  the  coats  of  rough  stuff.  This  is  ap- 
plied with  a  French  scraper  to  all  flat  surfaces. 
All  the  open  grained  wood  is  glazed  at  the  same 
time.  After  drying  for  twenty-four  hours  it  is 
sand  papered  down  smootlu 

The  processes  just  outlined  apply  equally  as 
well  to  the  system  of  painting  when  white  lead  is 
eliminated.  The  primer  and  rough  stuff  are 
mixed  without  the  use  of  white  lead;  they  are 
applied  in  the  same  way  and  are  rubbed  down 
with  pumice  stone  and  water  or  sand  papered 
after  glazing  instead  of  using  rough  stuff  the 
same  as  explained  for  the  lead  and  oil  method. 

Following  the  surfacing  the  body  color  is  ap- 
plied, the  striping  and  lettering  is  done,  which  is 
followed  by  the  tliree  coate  of  finishing  varnish. 

It  ordinarily  takes  about  eighteen  days  to  paint 
the  exterior  of  a  car  when  the  glazing  and  sand 
papering  method  is  followed.  Twenty -eight  days 
is  the  time  required  when  the  rough  stuff  is 
rubbed  down  with  pumice  stone  and  water. 
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INTRODUCTION, 

•  I 

Cars  and  Men. 

The  Cars  of  a  railroad  are  like  the  pockets  in 
which  men  carry  their  wealth.  If  the  pockets 
are  full,  the  owners  wear  fine  raiment,  live  sump- 
tuously and  wax  fat;  on  the  other  hand  if  empty, 
their  cheeks  are  hollow,  their  coats  shabby  and 
they  carry  about  with  them,  withal,  a  creaky, 
hungry  cough,  that  suggests  the  undertaker  and 
the  scrap  heap. 

Empty  cars  are  like  an  empty  stomach — they 
afford  no  nourishment  to  the  body.  On  the  other 
hand,  full  cars  like  a  well  nourished  stomach, 
mean  vigorous  life  with  plenty  of  good  red  bloou 
coursing  through  the  system;  and  cars,  like  men, 
need  plenty  of  exercise — but  on  full  stomachs. 
Idleness  in  their  case  is  what  idleness  is  to  men 
— waste,  impoverishment,  decay,  premature 
death. 

It  is  the  province  of  those  who  look  after  the 
traflBc  of  railroads  to  see  that  loads  are  provided 
for  cars;  and  it  is  the  duty  of  those  who  super- 
vise the  movement  of  equipment  to  see  that  it 
renders  the  maximum  service  with  the  least  out- 
lay and  waste  possible. 
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INTRODUCTION. 


Cars  and  Men. 

The  Cars  of  a  railroad  are  like  the  pockets  in 
which  men  carry  their  wealth.  If  the  pockets 
are  full,  the  owners  wear  fine  raiment,  live  sump- 
tuously and  wax  fat;  on  the  other  hand  if  empty, 
their  cheeks  are  hollow,  their  coats  shabby  and 
they  carry  about  with  them,  withal,  a  creaky, 
hungry  cough,  that  suggests  the  undertaker  and 
the  scrap  heap. 

Empty  cars  are  like  an  empty  stomach — they 
afford  no  nourishment  to  the  body.  On  the  other 
hand,  full  cars  like  a  well  nourished  stomach, 
mean  vigorous  life  with  plenty  of  good  red  blooc* 
coursing  through  the  system;  and  cars,  like  men, 
need  plenty  of  exercise — but  on  full  stomachs. 
Idleness  in  their  case  is  what  idleness  is  to  men 
— waste,  impoverishment,  decay,  premature 
death. 

It  is  the  province  of  those  who  look  after  the 
traflBc  of  railroads  to  see  that  loads  are  provided 
for  cars;  and  it  is  the  duty  of  those  who  super- 
vise the  movement  of  equipment  to  see  that  it 
renders  the  maximum  service  with  the  least  out- 
lay and  waste  possible. 

(3) 


CHAPTER  I, 

Distribution  and  Use  op  Caks— The  Car  Ser- 
vice Agent. 

The  cars  of  a  railroad  are  the  receptacles  in 
which  its  earnings  are  nourished.  If  delay  oc* 
curs  in  tilling  these,  or  the  supply  is  insufflcieut, 
or  fails  to  nourish  the  systera,  the  result  is  a 
breakdown,  loss  of  vital  force,  perhaps  bant 
ruptcy. 

It  is  with  freight  cars  as  it  is  with  locomotives 
in  regard  to  supply  and  demand.  No  railway 
can  keep  in  the  service  suiEcient  vehicles  to  sup- 
ply the  maximum  demand  them  will  be  on 
particular  days,  or  during  the  rush  season  w4]ich 
attends  the  business  of  every  carrier.  The  most 
it  can  do  is  to  meet  reasonable  requirements. 
When  business  is  normal  little  difficulty  is  found 
in  supplying  promptly,  the  demands  of  shippers. 
But  when  business  is  extra  urgent-  when  the 
public  clamor  for  cars,  then  the  ingenuity  of 
those  in  charge  is  taxed  to  the  utmost  to  meet 
requirements,  and  so  apportion  the  supply  avail- 
able as  to  satisfy  the  reasonable  requirements  of 
the  public  and  gain  the  greatest  revenue  to  the 
carrier  with  the  least  outlay  incident  thereto. 

Railroads  are  built  to  do  business;  to  make 
money,  in  the  main,  by  carrying  passengers  and 
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freight.  Of  the  needs  of  the  passenger  servicei 
which,  as  a  rule,  is  of  stable  and  uniform  quan- 
tity, facilities  are  generally  adequate  and  the 
organization  and  disposition  of  the  service  simple 
and  direct  in  consequence.  With  freight,  how- 
ever, it  is  different.  This  is  ever  an  unknown 
quantity.  The  traffic  department  by  wise  and 
far-reaching  industry,  and  through  the  exercise 
of  tact  and  a  promise  to  protect  patrons  in  the 
handling  of  their  goods,  aids  in  building  up  a 
stable  and  lucrative  business— if,  concurrently, 
the  operating  department  is  able  to  meet  the 
needs  of  the  service  with  necessary  cars  and 
motive  power.  If  either  of  these  is  lacking, 
however,  business  is  delayed  and  oftentimes  lost 
in  consequence.  This  has  always  been  true  bat 
with  increased  competition,  has  become  more  pro- 
nounced; and  it  may  be  truly  said  that  there  is 
very  little  freight  carried  by  railroads  that  is  not 
competitive;  that  some  other  carrier — by  land 
or  water — is  not  striving  to  gain  or  divert; 
and  will  gain  or  divert  if  able  to  offer 
better  facilities — ^greater  surety  in  regard  to 
the  movement  of  the  traffic,  and  greater  celerity 
in  handling  it.  There  are  few  situations,  few 
localities  so  isolated  that  shippers  are  compelled 
to  submit  patiently  to  delays  in  supplying  their 
wants.  In  remote  parts  of  the  world  there  may 
be,  indeed  there  are,  localities  where  the  carrier 
may,  with  perfect  reasonableness,  decline  to 
send  a  car  forward  until  there  is  a  full  load, 
whether  it  be  hours  or  days  in  filling.  In  such 
cases  there  is  tbe  maximum  profit  to  the  carrier. 
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Shippers  understand  the  situation  and  their 
business  is  built  up  to  conform  thereto.  They 
acquiesce  perforce  in  the  rule  that  cars  must  be 
filled,  and  afterwards  will  not  be  hauled  until 
there  are  full  train-loads.  Thus  the  maximum 
train  mile  tonnage  is  assured  the  carrier  to  the 
great  gratification  of  owner  and  m imager,  and 
the  no  less  great  shame  and  mortification  of 
managers  of  other  roads  where  traffic  must  meet 
the  instant  wants  of  the  patrons  or  be  lost;  and 
where,  too,  the  result  of  such  fatile  operations 
will,  nevertheless,  be  compared  with  the  more 
favored  company — and  very  likely  criticised  un- 
justly because  of  the  relatively  poor  showing. 

Delay  in  moving  freight  represents  loss  to 
manufacturers  and  merchants,  possibly  injury 
to  trade;  and,  so,  quite  likely  its  diversion  to 
some  other  point  of  shipment.  Thus,  if  there  is 
lack  of  effective  service  carriers  may,  and  do, 
lose  business.  It  follows,  therefore,  that  not 
only  must  a  railway  be  supplied  with  necessary 
equipment,  but  those  in  charge  must  exercise 
requisite  skill  in  making  it  available — must  meet 
the  emergencies  of  business  that  mean  prosperity 
or  the  reverse.  And  it  needs  no  demonstration 
to  prove  that  a  railroad  company  may  have  suffi- 
cient equipment  to  meet  every  reasonable  re- 
quirement and  yet  be  unable  to  do  so  through 
lax  methods — want  of  system  in  handling  its  cars. 
It  is  not  probable  that  there  are  any  such  cases 
of  general  or  aggravated  occurrence,  (for  railway 
companies  are  ever  wise  in  selecting  their 
oflBcers)  but  a  feature  to  be  considered  is  that  a 
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a  railroad  company  can  utilize  for  the  greatest 
number  of  purposes  is  the  more  profitable  to  it. 
For  the  cost  to  carriers  in  meeting  demands  for 
special  forms  of  cars  is  greater  than  in  other 
cases,  for  the  reason  that  they  oftentimes  have 
to  be  moved  long  distances  empty  in  order  to 
reach  the  place  where  required.  It  is  true,  that 
because  of  the  peculiar  nature  of  the  freight,  or 
the  greater  amount  that  may  be  thus  handled, 
there  will  be  an  offset  in  revenue,  in  some  de- 
gree, to  this  expense.  But  on  the  other  hand  it 
too  frequently  happens  that  these  special  cars 
have  no  load  except  in  one  direction.  The  char- 
acter of  these  cars  needs  only  to  be  known  to  em- 
phasize this  fact.  Thus  there  is  a  car  specially 
adapted,  with  permanent  coops,  for  live  poultry 
whereby  fowl  may  be  watered  and  fed  and  kept 
apart  in  transit,  and  so  brought  to  market  in 
good  condition;  so,  too,  of  cars  for  horses,  sup- 
plied with  stalls  and  water  facilities;  refrigerator 
cars  for  fruit,  dressed  meats,  vegetables,  beer  and 
similar  perishable  freight.  Now,  while  it  is  true 
that  traflBc  thus  handled  may  pay  better  than  or- 
dinary car-lots,  yet  the  handling  of  the  cars  en- 
tails unusual  expense  and  oftentimes  the  supply 
is  out  of  all  proportion  to  the  requirements  of 
the  service."^ 

As  a  rule  an  official  known  as  The  Car  Service 
Agent  has  supervision  over  the  freight  cars  of 
railroads.     When  cars  are  required  at  any  par- 

*  Among  the  forms  elsewhere  herein,  will  be  found  a ''LM 
of  Freight  ('ars,'*  comprising  the  different  classes  that  are  in 
more  or  less  general  use  by  the  railroads  of  America. 
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ticular  point  he  is  advised  and  makes  his  disposi- 
tions accordingly.  Great  progress  has  been 
made  in  this  particular  branch  of  the  service  in 
the  way  of  systematizing  the  work  so  as  to  pre- 
vent cars  lying  idle,  and  to  otherwise  insure  the 
economical  and  effective  handling  of  equipment. 
Thus,  if  a  car  is  needed  at  any  particular  station 
and  there  is  a  car  available  nearby,  the  Car  Ser- 
vice Agent  has  knowledge  of  both  facts  and  the 
company  is  thus  saved  the  expense  of^  perbaps, 
moving  a  car  from  a  more  distant  point.  He 
not  only  supplies  the  cars  needed  for  traffic,  but 
knows  what  cars  are  most  available  for  the  pur- 
pose. His  duties  are,  consequently,  very  im- 
portant. But  he  is  much  dependent  upon 
others,  especially  division  superintendents,  train 
dispatchers,  train  masters  and  station  agents; 
and  their  hearty  and  intelligent  co-operation  is 
imperatively  necessary  to  make  his  work  all  it 
should  be.  Moreover  if  allowed  tbe  latitude  that 
the  good  of  the  service  requires  he  will  be  free 
at  all  times  to  investigate  those  cases  where  cars 
are  not  loaded  or  unloaded  promptly  and,  so> 
brought  back  into  the  service  in  the  shortest 
time  possible. 

It  is  apparent  that  good  judgment  and  a  dis- 
cerning mind  must  be  displayed  in  moving  empty 
cars  to  see  that  in  doing  so  they  do  not  pass 
each  other  in  opposite  directions;  in  other  words, 
that  a  nearer  and  more  available  car  is  not  over- 
looked. Every  mile  that  an  empty  car  is 
hauled  represents  a  loss  to  the  carrier.  It  not 
only  tills  up   space  in   the  train,  which  other- 
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a  railroad  company  can  utilize  for  the  greatest 
number  of  purposes  is  the  more  profitable  to  it. 
For  the  cost  to  carriers  in  meeting  demands  for 
special  forms  of  cars  is  greater  than  in  other 
cases,  for  the  reason  that  they  oftentimes  have 
to  be  moved  long  distances  empty  in  order  to 
reach  the  place  where  required.  It  is  true,  that 
because  of  the  peculiar  nature  of  the  freight,  or 
the  greater  amount  that  may  be  thus  handled, 
there  will  be  an  offset  in  revenue,  in  some  de- 
gree, to  this  expense.  But  on  the  other  hand  it 
too  frequently  happens  that  these  special  cars 
have  no  load  except  in  one  direction.  The  char- 
acter of  these  cars  needs  only  to  be  known  to  em- 
phasize this  fact.  Thus  there  is  a  car  specially 
adapted,  with  permanent  coops,  for  live  poultry 
whereby  fowl  may  be  watered  and  fed  and  kept 
apart  in  transit,  and  so  brought  to  market  in 
good  condition;  so,  too,  of  cars  for  horses,  sup- 
plied with  stalls  and  water  facilities;  refrigerator 
cars  for  fruit,  dressed  meats,  vegetables,  beer  and 
similar  perishable  freight.  Now,  while  it  is  true 
that  traffic  thus  handled  may  pay  better  than  or- 
dinary car-lots,  yet  the  handling  of  the  cars  en- 
tails unusual  expense  and  oftentimes  the  supply 
is  out  of  all  proportion  to  the  requirements  of 
the  service."^ 

As  a  rule  an  official  known  as  The  Car  Service 
Agent  has  supervision  over  the  freight  cars  of 
railroads.     When  cars  are  required  at  any  par- 

^  Among  the  forms  elsewhere  herein,  will  befoimd  a '*Li9f 
of  Freight  C'ars,"  comprising  the  different  classes  that  are  in 
more  or  less  general  use  by  the  railroads  of  America. 
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ticular  point  he  is  advised  and  makes  his  disposi- 
tions  accordingly.  Great  progress  has  been 
made  in  this  particular  branch  of  the  service  in 
the  way  of  systematizing  the  work  so  as  to  pre- 
vent cars  lying  idle,  and  to  otherwise  insure  the 
economical  and  efEective  handling  of  equipment. 
Thus,  if  a  car  is  needed  at  any  particular  station 
and  there  is  a  car  available  nearby,  the  Car  Ser- 
vice Agent  has  knowledge  of  both  facts  and  the 
company  is  thus  saved  the  expense  of,  perhaps, 
moving  a  car  from  a  more  distant  poini  He 
not  only  supplies  the  cars  needed  for  traffic,  but 
knows  what  cars  are  most  available  for  the  pur- 
pose. His  duties  are,  consequently,  very  im- 
portant. But  he  is  much  dependent  upon 
others,  especially  division  superintendents,  train 
dispatchers,  train  masters  and  station  agents; 
and  their  hearty  and  intelligent  co-operation  is 
imperatively  necessary  to  make  his  work  all  it 
should  be.  Moreover  if  allowed  the  latitude  that 
the  good  of  the  service  requires  he  will  be  free 
at  all  times  to  investigate  those  cases  where  cars 
are  not  loaded  or  unloaded  promptly  and,  so> 
brought  back  into  the  service  in  the  shortest 
time  possible. 

It  is  apparent  that  good  judgment  and  a  dis- 
cerning mind  must  be  displayed  in  moving  empty 
cars  to  see  that  in  doing  so  they  do  not  pass 
each  other  in  opposite  directions;  in  other  words, 
that  a  nearer  and  more  available  car  is  not  over- 
looked. Every  mile  that  an  empty  car  is 
hauled  represents  a  loss  to  the  carrier.  It  not 
only  tills  up   space  in   the  train,  which  other- 
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wise  might  be  occupied  by  paying  traffic,  but 
the  cost  of  hauling  is  also  to  be  remembered. 
In  order  to  prevent  this  waste  and  secure  prompt 
and  economical  distribution  of  the  equipment,  it 
is  apparent  that  the  Car  Service  Agent  must  be 
in  immediate  touch  with  the  situation  on  every 
part  of  the  road;  and  as  far  in  advance  of  actual 
needs  as  possible.  Thus,  he  is  oftentimes  able  to 
anticipate  the  movement  of  commodities  in 
advance  of  actual  orders  being  given  for  cars; 
and  so  by  judicious  disposition  have  the  equip- 
ment at  the  moment,  near  or  at  the  place  where 
it  is  needed.  This  implies  that  he  is  something 
more  than  a  man  of  routine;  that  he  is  an  organ- 
izer in  fact.  The  situation  requires  that  he 
should  be  a  general,  an  executive,  marshalling 
his  army  of  cars  singly  or  in  numbers,  where 
needed,  and  by  the  shortest  and  most  economical 
route.  To  do  this,  it  is  manifest,  he  must  know 
the  location  of  every  car,  just  what  vehicles  are 
available,  those  that  will  be  available  tomorrow, 
and  the  next  day,  and  so  on,  so  far  as  practicable. 
And  similarly,  where  cars  are  needed,  not  only 
today  but  tomorrow  and  the  day  following,  bo 
that  the  equipment  at  disposal  can  be  placed 
where  needed  with  the  least  loss  of  time  and 
power. 

This  is  one  phase  of  the  supervision  of  cars. 
And  on  a  great  railway — and  all  railways  are 
great — the  territory  to  be  served  is*  widely  ex- 
tended and  its  needs  great  and  varied.  Survey- 
ing such  an  extended  field  during  the  rush  of 
business  and  the  conflict  of  interest  as  between 
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shippers  and  profitable  and  relatively  non-profit- 
able traffic,  it  is  apparent  that  a  company  may 
make  great  profit  by  the  judicious  handling 
of  its  equipment;  or,  vice  versa^  suffer  great  losses 
through  lack  of  good  judgment  and  promptness* 
And  this  loss  may  be  incurred  without  the  carrier 
being  conscious  of  the  fact  that  it  might  have 
been  avoided*  That  is  to  say^  that  according  to 
the  talent,  industry  and  authority  of  the  Car  Ser- 
vice Agent,  and  the  co-operation  he  receives,  a 
company  will  gain  the  utmost  fruits  of  its  enter- 
prise; or,  if  Contrary  conditions  exist,  will  suffer 
losses  impossible  to  estimate,  of  which,  through 
ignorance,  and  evasions,  the  management  of  a 
property  may  never  be  conscious. 

It  is  probable  there  are  few;  if  any,  oiiicers 
of  a  railroad  more  harassed,  more  importuned, 
and  upon  whom  more  difficult  burdens  are  sought 
to  be  laid  every  minute  of  a  busy  season,  than 
the  car  service  agent.  The  traffic  department 
turns  to  him  to  meet  conditions  it  esteems  im- 
perative. Through  it,  and  other  channels,  pat- 
rons cry  aloud,  and  angrily,  for  cars — not  of  a 
uniform  class,  but  differing,  to  meet  particular 
conditions.  Thus  the  Car  Service  Agent  will  be 
notified  today  that  five  hundred  cars  will  be 
required  within  a  week  at  an  elevator  or  group 
of  elevators,  to  move  grain.  This  will  require  a 
particular  kind  of  car.  From  another  point  will 
come  a  demand  for  cattle  cars;  from  another, 
cars  to  move  furniture;  from  another,  coal;  from 
another,  refrigerator  cars  to  move  dairy  products; 
from  another,  timber;  and  so  the   orders   will 
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multiply,  until  the  needs  exceed  by  hundreds  or 
thousands,  the  cars  available  for  use. 

The  Car  Service  Agent  in  the  discharge  of  his 
duties  in  placing  cars  is,  among  other  thingSi 
called  upon  continually  by  the  agents  of  other 
companies  for  cars  to  meet  inter-road  traffic 
Moreover,  there  will  always  be  more  or  less  cars 
belonging  to  other  companies  on  his  road  to  be 
watched  and  judiciously  used,  or  sent  home  as 
expeditiously  as  possible.  A  company  must  pay 
mileage  on  these  foreign  cars,  or  a  certain  inte 
per  diem;  and  so  use  is  made  of  them  when 
practicable;  or,  if  they  cannot  be  used,  returned 
to  the  owner  with  all  haste.  Thus  he  strives, 
when  a  call  is  made  for  cars  by  local  agents,  to 
load  those  belonging  to  other  companies  with 
traffic  going  to,  or  in  the  direction  of  the  road 
owning  the  same.  Where  such  use  is  practicable 
the  cost  of  hauling  them  empty  is  saved,  and 
instead  of  a  loss  some  advantage  may  be  reaped. 
The  Car  Service  Agent  is,  however,  always  exe^ 
cised  in  regard  to  such  cars;  to  see  when  they 
have  been  sent  him  on  requisition  or  in  due  course 
of  business  and  that  they  are  loaded  promptly 
and  sent  on  their  way;  or,  if  they  come  to  him 
with  loads,  that  they  are  promptly  unloaded  and 
disposed  of.  It  is  undoubtedly  true  that  no  com- 
pany desires  that  its  cars  should  be  away  from  its 
home  line  any  longer  than  necessary.  Neither 
mileage  nor  per  diem  adequately  remunerates  it 
for  such  diversion.  Nor  is  it  adequately  compen- 
sated in  those  cases  where  a  fine  is  imposed  on 
the  holding  company  for  delaying  the  return  of 
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a  car.  The  fine  is  a  burdbn  to  the  delinquent 
and  not  a  salve  to  the  owner.  Because  ol;  this 
Car  Service  Agents  and  others  cognizant  of  the 
situation  actively  strive  to  keep  their  cars  off 
other  roads  and  to  keep  the  cars  of  other  com- 
panies moving — profitably  if  possible,  but,  in  any 
event,  moving. 

In  distributing  equipment  the  Car  Service 
Agent  endeavors  to  place  curs  that  can  be  used 
for  current  traflBc  when  they  reach  their  destina- 
tion: in  other  words,  to  have  a  load  for  them  both 
ways.  His  efforts  in  this  and  other  directions  are 
aided  and  simplified  by  the  co-operative  energy, 
tact  and  experience  of  his  fellow  operating  officers 
and  the  station  agents  along  the  road.  Much 
ever  depends  on  the  last  named.  If  they  are 
skillful,  alert  and  diplomatic  they  will  succeed  in 
having  cars  loaded  and  unloaded  in  minimum 
time.  If  they  lack  these  qualities  the  reverse 
will  be  the  case,  to  the  great  loss  of  a  company. 
For,  in  this  connection,  it  is  true  here  as  in  the 
case  of  other  fines,  that  the  demurrage  charged 
by  railroad  companies  for  delays  in  loading  or 
removing  freight  do  not  compensate  it  for  the 
loss  it  suffers  from  its  equipment  being  idle  It 
is  merely  a  palliative,  a  device  intended  to  accel- 
erate the  movement  of  freight;  to  put  pressure 
on  the  shipper  to  act  with  diligence,  though 
nothing  in  any  way  unreasonable  is  asked  of  him. 
This  feature  of  the  serv  ice  is  and  has  beei)  greatly 
facilitated  by  the  creation  of  independent  Car 
Service  and  Weighing  Associations  created  by 
railroad  companies  acting  in  common;  in  other 
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words,  coQSolidating  their  energies.  It  is  the 
duty  of  the  fii^st  named  to  see  that  a  charge  is 
made  for  demuri-age  when  cars  are  not  loaded  or 
unloaded  within  a  specified  time.  An  equally 
important  and  necessary  duty  is  that  performed 
by  the  Weighing  Association's  agents,  who  are 
placed  here  and  there  throughout  the  jurisdiction 
of  the  Association,  to  weigh  cars  in  transit  and 
otherwise  examine  their  contents  to  see  that  the 
carrier  is  not  defrauded  in  regard  to  quantity  or 
the  nature  of  the  freight.  In  reference  to  the 
Car  Service  and  Weighing  Associations  and  their 
usefulness,  it  may  be  said  that  their  creation 
grew  out,  in  part,  of  the  strife  of  carriers  to  out- 
bid competitors  for  business.  Thus,  to  propitiate 
patrons  carriers  sometimes  shut  their  eyes  to 
delays  in  loading  and  removing  freight,  and  even 
in  regard  to  misrepresentations  in  reference  to 
the  quality  or  weight  of  freight.  All  this  has 
been  con^ected  through  the  Associations  in 
(luestion,  as  the  managers  and  agents  thereof 
represent  a  group  of  railroads,  as  a  whole, 
and  so  having  no  private  ax  to  grind,  enforce 
tariff  regulations  frankly  and  impartially. 

With  the  multiplication  of  cars  (with  every 
addition  to  the  number  thereof)  greater  and 
wiser  supervision  becomes  necessary.  Otherwise 
chaos  will  reign  and  the  resources  of  a  company 
be  f I'ittered  away  as  the  rain  that  falls  from  a 
roof.  It  may  be  said  of  the  Car  Service  Agent, 
as  it  is  of  every  railway  official,  that  the  greater 
his  talent  and  alertness  and  resourcefulness,  the 
^a-eater  the  respect  that  will  be  paid  him  and 
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the  more  hearty  the  co-operation  he  will  receive 
and,  therefore,  the  more  useful  he  will  be. 

His  power,  within  the  province  of  his  office, 
should  be  com mensu rate  with  his  responsibilities. 
His  acts  are  founded  upon  accurate  knowledge 
of  the  situation  and  the  needs  of  the  service,  de- 
rived through  returns  and  constant  intercourse 
with  those  interested  in  the  economical  and  ex- 
peditious movement  of  traffic.  To  divide  the 
duty  will  be  to  weaken  the  service.  Only  the 
Car  Service  Agent  commands  the  situation,  not 
only  by  divisions,  but  for  the  road  as  a  whole. 
He  only  is  in  touch  with  every  condition  and 
interest.  And  it  rather  adds  to,  than  lessens, 
his  usefulness  that  he  acts,  more  often  than 
otherwise,  through  division  superintendents ; 
officials,  it  is  needless  to  say,  as  interested  in 
effective  service  as  he.  But  whoever  the  Super- 
intendent designates  to  act  for  him  in  conjunc- 
tion with  the  Car  Service  Agent^ — whether  in  his, 
the  superintendent's  office,  or  at  the  various 
freight  districts,  stations,  or  points  of  distribu- 
tion — should  be  familiar  with  the  geography  of 
the  road  and  the  proper  routing  of  both  local 
and  foreign  cars.  Concentration  of  authority  and 
responsibility  should  be  enforced  everywhere; 
especially  at  stations.  Here,  either  the  yard- 
master  or  agent  should  be  supreme.  Thus  clash- 
ing will  be  avoided  and  if  the  service  is  ineffec- 
tive it  will  not  arise  from  confusion  attendant 
upon  the  exercise  of  divided  responsibility,  but 
may  be  definitely  located  and  action  taken  ac- 
cordingly.    And  in  reference  to  station  officials 
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it  is  through  them  and  not  through  conductors, 
that  the  movement  of  cars  is  ordered. 

No  empty  car,  it  may  be  said,  should  be  moved 
on  a  road  except  under  orders  from  the  Car  Ser- 
vice Agent ;  and  that  there  may  be  no  confusion 
or  frittering  away  of  resources,  all  requisitions  for 
foreign  cars  should  be  made  by  him.  And  of 
the  movement  of  foreign  cars  on  the  line  (after 
being  unloaded)  that,  also,  should  be  under  his 
supervision,  that  their  direction  may  be  home- 
ward and,  meanwhile,  that  use  may  be  made  of 
them  when  practicable. 

•  While  it  is  true  that  the  Car  Service  Agent's 
duties  are  restricted,  in  the  main,  to  providing 
vehicles  to  meet  the  wants  of  shippers,  and  other 
fundamental  things  accessory  thereto,  his  sugges- 
tions and  surveillance  should  be  invited  in  all 
things  attending  delay  of  cars  from  whatever 
cause.  And  he  should  be  encouraged  to  watch 
the  daily  mileage  of  cars  on  his  road  with  the 
object  of  ascertaining  whether  the  average  is 
favorable  or  not.  And  in  this  respect  he  will 
be  aided  in  forming  judgment  by  such  compa^ 
isons  as  he  may  be  able  to  make  with  the  mile- 
age of  cars  on  other  roads.  These  things  ha^ 
monize  naturally  with  the  duties  of  the  Car  Service 
Agent,  whose  particular  office  it  is  to  see  that 
cars  are  effectively  used;  and,  incidentally,  that 
the  greatest  possible  tonnage  is  moved  therein 
without  unnecessary  delays.  For  the  number  of 
empty  cars  at  his  disposal  will  always  depend 
upon  whether  cars  are  fully  loaded  and  are 
handled  with  celerity.     Every  moment  of  delay 
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j,fter  a  car  is  loaded  puts  off,  by  so  much,  its 
availability  for  handling  new  business. 

All  those  through  whom  the  Car  Service  Agent 
BWjts  should  be  amenable  to  discipline  by  him. 
For  he  cannot  otherwise  enforce  effective  meas- 
ures in  the  event  of  incompetency  or  neglect  on 
the  part  of  those  upon  whom  the  service  is  de- 
pendent for  the  eflBcient  handling  of  cars.  And 
30,  if  lacking  authority,  he  will  quickly  become 
ei  mere  creature  of  routine,  a  clerk,  without  voice 
or  potency. 

It  is  possible,  nay  probable,  that  on  every  road 
there  will  be  more  or  less  traffic  corresponding 
in  its  regularity  and  scope  to  the  passenger 
service.  And  when  this  is  so  the  equipment 
intended  to  serve  such  business,  will  naturally 
and  without  special  orders  seek  the  point  where 
it  is  needed.  Thus  it  will  be,  perhaps,  in  regard 
bo  the  return  of  stock  cars  to  the  places  where 
they  are  loaded;  and,  similarly  too,  in  regard  to 
the  movement  of  coal  cars  to  coal  centers,  and  so 
on.  Moreover,  as  there  are  exceptions  to  every 
rule,  so  there  will  be  emergencies,  as  in  the  case 
of  wrecks  and  the  chance  accumulation  of  ears  in 
congested  districts,  where  the  superintendent,  or 
a,  lesser  agent,  must  act  quickly  and  indjepen- 
ientlyof  the  Car  Service  Agent — but  never  with- 
3ut  instantly  advising  him  of  such  action. 

In  the  discharge  of  his  arduous  duties  the  Car 
Service  Agent  will  find  it  necessary  to  keep  a 
*areful  record  of  the  cars  of  his  company  in  the 
possession  of  other  lines.  Only  thus  can  he  ex- 
ercise a  necessary  check  on  the  requisitions  of 
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such  companies  for  cars,  or  prevent  unnecessary 
delay  or  improper  use  of  his  company's  equip- 
ment. In  this  way  he  not  only  conserves  the  in- 
terests of  his  own  company  but,  indirectly,  of  the 
other  as  well. 

On  those  lines  where  compensation  for  the  use 
of  cars  is  based  on  mileage,  there  is  no  incentive 
to  hasten  the  return  of  a  car  to  its  owner.  It 
may  be  used  furtively  in  local  business,  or  may 
be  sidetracked  and  left  indefinitely  if  it  is  incon- 
venient to  handle  it.  In  any  event  it  is  not  a 
subject  of  worry  or  expense  to  the  holding  com- 
pany. On  the  other  hand,  what  is  termed  the 
Per  Diem  system  requires  the  payment  of  a  cer- 
tain sum  per  day  for  every  day  that  a  car  of 
another  company  is  held — the  rate  being  greatly 
increased  in  the  shape  of  a  fine,  after  a  stated 
length  of  time.  The  effect  of  this  is,  of  course, 
to  hasten  the  return  of  foreign  cars,  and  in  so  far 
as  this  is  the  case  it  serves  to  lighten  the  harass- 
ing burdens  of  the  Car  Service  Agent. 

The  handling  of  freight,  like  everything  that 
attends  living  and"  growing  industries,  is  one  of 
transition.  The  things  that  were  unheard  of  yes- 
terday become  common  today.  Thus,  at  one 
period,  no  special  thought  was  given  to  the  move- 
ment of  freight,  except  particular  classes,  like 
live  stock.  It  was  put  into  a  car  and  sent  for- 
ward, and  under  the  general  rules  of  the  company 
would,  with  other  cars,  find  its  way,  in  due  course, 
to  its  destination.  And  this  is  true  today  with 
much  of  the  freight  that  is  moved.  But  there 
has  grown  up  to  meet  the  needs  of  business— 
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accentuated  by  competitive  effort — wbat  is 
termed  'Time  Freight,"  a  species  of  traffic — not 
necessarily  perishable^ but  of  special  significance 
in  the  economy  of  the  service.  The  movement 
of  such  freight  is  as  rigidly  fixed  (and  oftentimes 
as  rapid)  as  the  movement  of  passengers.  Within 
.the  time  limit  fixed  the  shipper  and  receiver, 
know  within  an  hour  when  the  freight  wiil  reach 
its  destination.  It  thus  corresponds  to  the  ex- 
press service  in  this  country  and  the  parcel  traffic 
abroad.  And  of  such  importance  is  it  in  the 
operation  of  carriers  and  the  needs  of  merchants 
and  manufacturers  that  whole  warehouses  or  sec- 
tions thereof  are  set  apart  for  their  special  use. 
Thus,  a  car  loaded  by  a  merchant,  or  in  common, 
in  Philadelphia  in  the  afternoon  will  be  unloaded 
in  Pittsburg  the  succeeding  morning;  and  this, 
with  as  much  certainty  as  a  passenger  has  that 
he  will  be  transported  a  given  distance  within  a 
certain  number  of  hours.  Time  freight  is  watched 
throughout  its  journey  by  the  Car  Service  Agent 
and  others  w^hose  duty  it  is  to  see  that  no  delay 
occurs,  or  if  delay  does  occur,  that  it  is  instantly 
reported  that  action  may  be  taken,  as  in  other 
things  of  urgency  and  importance. 

While  the  affairs  of  railroads  are  generally 
similar,  there  are  always  peculiar  features  to  be 
considered  iu  cotmection  with  each.  These  may 
relate  to  the  geography  of  the  road,  its  traffic, 
its  equipment,  or  the  peculiar  characteristics  of 
its  officers.  And  of  the  last,  the  prosperity  of  a 
company  it  may  be  truly  said,  is  as  much  affected 
as  by  any  of  the  other  three  things  mentioned. 
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It  consequently  falls  out  because  of  these  diver- 
sities, and  for  other  reasons  not  necessary  to 
particularize,  that  the  methods  in  vogue  on  dif- 
ferent roads  are  not  uniform.  And  of  methods 
it  may  be  said,  they  are  like  muskets;  they  must 
conform  to  the  strength  of  the  arm  that  holds 
them.  The  system  that  is  admirable  in  the 
hands  of  one  man,  is  ineffective  in  those  of 
another.  All  are  effective  if  effectively  handled 
Forms,  therefore,  are  not  of  supreme  importance. 
Nevertheless  it  cannot  but  be  true  that  those 
which  accomplish  the  most  comprehensive  ends 
with  the  least  labor  and  greatest  surety,  are  the 
most  valuable.  And  it  is  along  such  lines,  that 
the  various  forms  in  use  by  Car  Service  Agents 
have  grown  up.  These  forms,  so  far  as  it  is 
thought  necessary  to  include  them,  will  be  found 
elsewhere  herein.  They  are  the  mediums 
through  which  the  Car  Service  Agent,  and  others 
working  along  similar  lines,  derive  their  infor- 
mation in  regard  to  the  condition  of  affairs. 
From  these  returns  the  Car  Service  Agent  knows 
from  the  reports  of  the  conductors  what  cars  are 
in  transit  and  on  what  trains;  and  from  the  re- 
turns of  agents,  he  is  advised  »of  the  cars  at  each 
station,  whether  loaded  or  empty,  the  condition 
of  the  same — if  in  bad  order, — what  cars  are 
needed  to  meet  the  demands  of  shippers,  and 
the  classes  of  cars  needed.  He  has  in  fact  every 
species  of  information  necessary  to  a  perfect 
comprehension  of  the  company's  needs  and  re- 
sources, both  at  home  and  on  other  roads.  These 
returns  will   be   found   exceedingly  interesting 
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and  instructive  to  all  wishing  to  acquire  insight 
or  practical  knowledge  of  the  business  of  handl- 
ing  the  freight  cars  of  railroads.  I  am  indebted 
for  these  forms  to  those  immediately  connected 
with  the  car  service  of  railways,  but  more  par- 
ticularly and  especially  to  Mr.  William  P.  Marsh, 
a  veteran  car  service  agent  connected  with  one 
of  the  great  railroads  of  the  country. 

Rules  Governing  the  Interchange  and  Joint 

Use  op  Cars  by  Railroad  Companies, 

In  order  that  there  might  be  uniformity  of 
siction  by  railroads,  in  the  use  of  the  cars  of 
other  companies,  and  for  other  good  reasons, 
rules  and  regulations  governing  such  use  have 
been  promulgated  by  the  railway  companies 
interested.  These  are  enforced  in  good  faith  on 
the  lines  subscribing  to  the  agreement. 

[Note.— I  do  not  refer  here  to  the  rules  and  retnilatlons  of  the  Master  Car 
Builders'  Association,  hui  to  others  relating  to  the  common  use  of  cars 
by  carriers.) 

While  these  rules  are  changed  in  minor  par- 
ticulars from  time  to  time,  to  meet  uew  condi- 
tions they  are,  in  general  effect,  as  follows  : 

1st.  Foreign  Cars  (that  is  the  cars  of  other  companies)  are 
"equired  to  be  promptly  returned  to  the  home  roads — and  by 
*  Home  Road  '*  is  meant  the  road  which  owns  the  car,  or  upon 
tvhich  the  home  of  the  private  car  is  located. 

Foreign  cars  may  be  properly  used  as  follows: 

(a)  Loaded  to  points  on  or  reached  by  using  the  home  road. 

(b)  Loaded  to  intermediate  points  in  the  direction  of  the 
{unctions  at  which  they  were  received. 

(c)  If  returned  empty,  they  should  be  moved  over  the  routes 
oy  which  they  were  received. 

Foreign  cars  may  be  sent  empty  in  the  direction  opposite  to 
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the  junctions  at  which  they  were  received  for  loads  to  points  on 
or  reached  by  using  the  home  roads,  but  not  otherwise. 

Foreign  cars  must  not  be  sent  empty  to  connecting  roads 
without  the  permission  of  the  owners,  except  for  switching  ser- 
vice. Loaded  or  empty  cars  received  for  switching  service  must 
be  confineil  to  switching  limits,  and  returned  to  the  home  or 
the  delivering  road. 

When  empty  foreign  cars  are  delivered  by  one  line  to  a  con* 
nection  for  return  loading  via  the  road  makiug  the  delivery, 
they  must  be  so  loaded  and  returned. 

if  loaded  foreign  cars  on  their  return  movements  are  re- 
consigned  and  such  re  consignments  would  cause  diversions  of 
the  cars,  the  lading  must  be  transfeiTed  under  the  rales  govern- 
ing transfers  at  points  of  diversion,  if  this  can  be  done  without 
iDJuiy  to  it,  and  the  cars  must  be  returned  to  the  owners  or  to 
the  roads  from  which  they  were  received.  In  case  the  lading  is 
of  such  a  character  that  it  cannot  be  transferred  without  injury, 
the  cars  may  be  run  through  as  re-consigned,  but  the  facts  of 
the  case  mu^t  be  promptly  reported  to  the  ownera  of  the  cars. 

Cars  shall  be  considered  as  having  been  delivered  to  a  con- 
necting railroad  when  placed  upon  the  track  agreed  upon  and 
designated  as  the  interchange  track  for  such  deliveries,  accom- 
panied or  preceded  by  proper  data  for  forwarding  and  accepted 
by  the  car  inspector  of  the  receiving  road. 

Unless  otherwise  arranged  between  the  roads  concerned,  the 
receiving  road  shall  be  responsible  for  the  car's  contents  and 
per  diem  after  receipt  of  the  proper  data  for  forwarding  and 
until  they  have  been  accepted  by  its  inspector  or  returned  to  the 
delivering  road. 

New  freight  cars  shall  be  stenciled  when  built  with  actual 
light  weight,  date  of  weighing,  and  capacity,  bteel  cars  shall 
be  re- weighed  and  re  stenciled  within  tne  first  year  thereafter, 
and  wooden  cars  at  the  end  of  the  first  and  second  years. 

All  cars  which  have  received  general  repairs  shall  be  weighed 
and  stenciled,  with  the  actual  weight,  immediately  before  wing 
put  back  into  service. 

Any  car  without  stenciling  shall  be  immediately  weighed  and 
stenciled.  New  weights  of  foreign  cars  shall  be  report<£L  to  car 
owners. 

The  maximum  excess  allowed  over  the  marked  capacitor  of 
freight  cars  shall  not  exceed  10  per  cent,  of  such  marked  canity. 

The  placing  of  advertisements  or  placards  of  any  kind  by 
shippers  upon  freight  cars  is  prohibited. 
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In  embodying  the  accompanying  forms  it  is 
not  sought  to  convey  the  idea  that  these  partic- 
ular forms  are  in  use  on  every  road,  or  that  they 
are  better  than  others.  The  same  diversity 
exists  in  this  particular  field  of  industry  that 
does  in  every  other.  Each  company  uses  the 
forms  that,  according  to  its  lights,  are  best 
adapted  to  its  wants.  And  many  of  them  have 
been  aided  in  this  by  careful  inquiry  into  the 
practices  and  forms  used  by  other  companies. 
The  most  that  can  be  said  of  the  accompauying 
forms  is  that  they  have  been  found  to  meet  the 
requirements  of  particular  roads  and  so  have, 
therefore,  a  practical  value.  Tlieir  greatest  use, 
here,  to  the  student,  is  io  the  way  of  illustration. 

The  explanation  of  the  forms  has  been  com* 
piled  with  the  same  view^to  aid  those  who  are 
not  practically  familiar  with  the  work  of  super- 
vising the  movement  of  cars.  The  forms  used 
by  the  car  service  agent,  like  all  forms  of  a  like 
nature,  are  his  means  of  focusing  operations — 
aids  in  supervising  and  regulating  his  business. 

C.  S.     1.    THE  LOCAL  FREIGHT  CAE  KECORD, 

C.  8.     2.     FOREKiN  FREIGHT  CAR  RECORD. 

C.  S.    3.    CONDUCTOR'S  RETORT  OF  FREIGHT  TRAIN. 

(i5) 
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C.  --.     4     IlEPO^in  OF  IXTISCRAyftK  OF  FREIGHT  CARS 

WTia  OTHER  LIXES. 
C    S      !;.    POSTAL  CAHI>  y-jTIilT  TO  OWSER  OF  CAR  OF 

TIS  CAli.>  DELIVERED  BT  A  FOREIGN  LINE 

TO  ASOTBES  FOREIGN  CX)MPAXY. 
C    S.     ^     TSACEE  FOR  DELATEl*  FREIGHT  CARS. 

LAILY  REPORT  OF  FROGHT  CARS  ON  HAXD. 
AGENTS  ORDER  FOR  FREIGHT  CARS. 
FOREIGN  CAR  ORDER 
TELEGRAPH  NOTICE  TO  AGENTS  OF  FREIGHT 

CARS  BILLED  TO  THEM. 
C.  S    ::.    TELEGRAPH  ORDER  DIRECTDiG  MOVEMENT 

OF  FREIGHT  CARS. 
r    S    :  J.    NOTICE  OF  ERRORS  AND  OMISSIONS. 
TELEGRAPH  EMPTY  CAR  REPORT. 
SUPERINTENDENTS  TELEGRAPH  REPORT  OF 

FOREIGN    FREIGHT    CARS    ON    HAND    FOB 

WHICH  THERE  IS  NO  USE. 
SUPERINTENDENTS  DAILY  TELEGRAPH  RE- 

PORT    OF    FP.EIGHT    CARS    WANTED    AND 

AVAILABLE. 
P^CORD  OF  ORDERS  RECEIVED  BY  CAR  SER- 
VICE AGENT  FOR  FREIGHT  CARS. 
AGENTS    TELEGRAPH     REPORT     OF     TIME 

FREIGHT  FORWARDED. 
AGENTS     TELEGRAPH     REPORT     OF     TIME 

FREIGHT  ENROUTE. 
CONDUCTORS  TELEGRAPH  REPORT  OF  TIME 

FREIGHT  LEFT  (DELAYED)  ENROUTE. 
AGENT  S  TELEGRAPH   REPORT  OF  DELAYED 

TIME  FREIGHT  FORWARDED. 
LIST  OF  FREIGHT  CABS. 
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REPORT  OF  INTERCHANGE  OF  FREIGHT  CARS 

WITH  OTHER  LINES. 
POSTAL  CARD  NOTICE  TO  OWNER  OF  CAR  OF 
ITS  CARS  DELIVERED  BY  A  FOREIGN  LINE 
TO  ANOTHER  FOREIGN  COMPANY. 
TRACER  FOR  DELAYED  FREIGHT  CARS. 
DAILY  REPORT  OF  FREIGHT  CARS  ON  HAND. 
AGENT'S  ORDER  FOR  FREIGHT  CARS, 
FOREIGN  CAR  ORDER. 
TELEGRAPH  NOTICE  TO  AGENTS  OF  FREIGHT 

CARS  BILLED  TO  THEM. 
TELEGRAPH  ORDER  DIRECTING  MOVEMENT 

OF  FREIGHT  CARS. 
NOTICE  OF  ERRORS  AND  OMISSIONS. 
TELEGRAPH  EMPTY  CAR  REPORT. 
SUPERINTENDENT'S  TELEGRAPH  REPORT  OF 
FOREIGN  FREIGHT  CARS  ON  HAND  FOR 
WHICH  THERE  IS  NO  USE. 
C.  S.  15.  SUPERINTENDENT'S  DAILY  TELEGRAPH  RE- 
PORT OF  FREIGHT  CARS  WANTED  AND 
AVAILABLE. 
C.  S.  16.  RECORD  OF  ORDERS  RECEIVED  BY  CAR  SER- 
VICE AGENT  FOR  FREIGHT  CARS. 
C.  S.  17.  AGENT'S  TELEGRAPH  REPORT  OF  TIME 

FREIGHT  FORWARDED. 
C.  S.  18.  AGENT'S  TELEGRAPH  REPORT  OF  TIME 

FREIGHT  ENROUTE. 
C.  S.  10.  CONDUCTOR'S  TELEGRAPH  REPORT  OF  TIME 

FREIGHT  LEFT  (DELAYED)  ENROUTE. 
C.  S.  20.  AGENT'S  TELEGRAPH  REPORT  OF  DELAYED 

TIME  FREIGHT  FORWARDED. 
C.  S.  21.  LIST  OF  FREIGHT  CARS. 


c. 

s. 

4. 

c. 

s. 

5. 

c. 

S. 

6. 

c. 

s. 

7. 

c. 

s. 

8. 

c. 

s. 

9. 

c. 

s. 

10. 

c. 

s. 

IL 

c. 

s. 

12. 

c. 

8. 

13. 

c. 

s. 

14. 
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C.  S.  4.  REPORT  OF  INTERCHANGE  OF  FREIGHT  CARS 
WITH  OTHER  LDTES. 

C.  S  5.  POSTAL  CARD  NOTICE  TO  OWNER  OF  CAR  OF 
ITS  CAP^S  DELIVERED  BY  A  FOREIGN  LINE 
TO  ANOTHER  FOREIGN  CX)MPANY. 

C.  S.    6     TRACER  FOR  DELAYEl*  FREIGHT  CARS. 

C.  S.    7.    DAILY  REPORT  OF  FREIGHT  CARS  ON  HAND. 

C.  S.    8.    AGENTS  ORDER  FOR  FREIGHT  CARS. 

C    S.    9.    FOREIGN  CAR  ORDER. 

C.  S.  10.  TELEGRAPH  NOTICE  TO  AGENTS  OF  FREIGHT 
CARS  BILLED  TO  THEM. 

C.  S  11.  TELEGRAPH  ORDER  DIRECTING  MOVEMENT 
OF  FREIGHT  CARS. 

C    S.  12.    NOTICE  OF  ERRORS  AND  OMISSIONS. 

C.  S.  13.    TELEGRAPH  EMPTY  CAR  REPORT. 

C.  S.  14.  SUPERINTENDENT'S  TELEGRAPH  REPORT  OF 
FOREIGN  FREIGHT  CARS  ON  HAND  FOR 
WHICH  THERE  IS  NO  USE. 

C.  S.  15.  SUPERINTENDENTS  DAILY  TELEGRAPH  RE- 
PORT OF  FREIGHT  CARS  WANTED  AND 
AVAILABLE. 

C.  S.  10.  RECORD  OF  ORDERS  RECEIVED  BY  CAR  SER- 
VICE AGENT  FOR  FREIGHT  CARS. 

C.  S.  17.  AGENT'S  TELEGRAPH  REPORT  OF  TIME 
FREIGHT  FORWARDED. 

C.  S.  18.  AGENT'S  TELEGRAPH  REPORT  OF  TIME 
FREIGHT  ENROUTE. 

C.  S.  10.  CONDUCTOR'S  TELEGRAPH  REPORT  OF  TIME 
FREIGHT  LEFT  (DELAYED)  ENROUTE. 

C.  S.  20.  AGENT'S  TELEGRAPH  REPORT  OF  DELAYED 
TIME  FREIGHT  FORWARDED. 

C.  S.  21.    LIST  OF  FREIGHT  CARS. 
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c. 

s. 

4. 

c. 

s. 

5. 

c. 

s. 

6. 

c. 

s. 

7. 

c. 

s. 

8. 

c. 

s. 

9. 

c. 

s. 

10. 

26  SCIENCE  OF  RAILWAYS. 

REPORT  OF  INTERCHANGE  OF  FREIGHT  CARS 

WITH  OTHER  LINES. 
POSTAL  CARD  NOTICE  TO  OWNER  OF  CAR  OF 
ITS  CARS  DELIVERED  BY  A  FOREIGN  LINE 
TO  ANOTHER  FOREIGN  COMPANY. 
TRACER  FOR  DELAYED  FREIGHT  CARS. 
DAILY  REPORT  OF  FREIGHT  CARS  ON  HAND. 
AGENT'S  ORDER  FOR  FREIGHT  CARS. 
FOREIGN  CAR  ORDER. 

TELEGRAPH  NOTICE  TO  AGENTS  OF  FREIGHT 
CARS  BILLED  TO  THEM. 
C.  S.  11.  TELEGRAPH  ORDER  DIRECTING  MOVEMENT 

OF  FREIGHT  CARS. 
C.  S.  12.  NOTICE  OF  ERRORS  AND  OMISSIONS. 
C.  S.  13.  TELEGRAPH  EMPTY  CAR  REPORT. 
C.  S.  14.  SUPERINTENDENT'S  TELEGRAPH  REPORT  OF 
FOREIGN  FREIGHT  CARS  ON  HAND  FOR 
WHICH  THERE  IS  NO  USE. 
C.  S.  15.  SUPERINTENDENT'S  DAILY  TELEGRAPH  RE- 
PORT OF  FREIGHT  CARS  WANTED  AND 
AVAILABLE. 
C.  S.  16.  RECORD  OF  ORDERS  RECEIVED  BY  CAR  SER- 
VICE AGENT  FOR  FREIGHT  CARS. 
C.  S.  17.  AGENT'S  TELEGRAPH  REPORT  OF  TIME 

FREIGHT  FORWARDED. 
C.  S.  18.  AGENT'S  TELEGRAPH  REPORT  OF  TIME 

FREIGHT  ENROUTE. 
C.  S.  10.  CONDUCTOR'S  TELEGRAPH  REPORT  OF  TIME 

FREIGHT  LEFT  (DELAYED)  ENROUTE. 
C.  S.  20.  AGENT'S  TELEGRAPH  REPORT  OF  DELAYED 

TIME  FREIGHT  FORWARDED. 
C.  S.  21.  LIST  OF  FREIGHT  CARS. 
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CS.L 

The  Local  Freight  Car  Record. 

This  blank  is  used  by  a  railroad  company  for 
the  purpose  of  recording  the  movements  of  its 
freight  cars  on  its  own  (home)  line  and  the  move- 
ments of  its  freight  cars  on  other  (foreign)  lines  as 
well.    Each  page  of  the  record  has  four  sections 
like  the  form  herewith.    The  blank  is  thus  ruled 
to  provide  a  record  of  fifty  cars  to  a  page.      On 
each  side  of  the  page  are  printed  the  two  ending 
figures  of  car  numbers,  the  full  numbers  of  the 
cars — as  illustrated — being  written  in  at  top  of 
each  page.     In  the  first  column  to  the  left  is  en- 
tered the  last  record  in  preceding  book.      At  the 
top  and  bottom  of  the  page  are  printed  the  dates 
of  month.    This  arrangement  enables  the  records 
to  be  entered  in  the  proper  date  column  without 
writing  in  the  dates.   In  explanation  of  this  form, 
a  practical  illustration  is  given:  thus  Car  No.  7102 
was  at  station  No.  43  on  the  15th.    The  book  is 
arranged  to  run  four  months.    At  the  expiration 
of  this  period  a  transfer  into  a  new  record  is  nec- 
essary.    This  form  of  local  record  book  is  in  use 
by  many  railroad  companies  with  perhaps  some 
slight  variations.     The  car  numbers  are  entered 
herein  daily  from  conductors'  reports;  agents'  re- 
ports of  cars  interchanged  with  other  roads;  and 
reports  from  foreign  roads  of  cars  delivered  to 
other  lines.    Two  kinds  of  ink  are  generally  used; 
1)1  ack  to  designate  loaded  cars;  red  to  designate 
empty  cars.    Cars  on  foreign  lines  may  be  entered 
in  black  ink;  some  roads  use  purple  ink  to  record 
cars  that  are  away  from  home. 
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do  SCIENCE  OF  RAILWAYS. 

c.s.t 
Foreign  Freight  Cab  Record. 

This  blank  is  used  by  a  company  to  record  the 
movements  of  foreign  freight  cars  in  its  possession. 

Across  the  top  and  bottom  and  center  of  the 
page  are  printed  dates  of  month  to  facilitate 
entries.  To  the  extreme  left  are  columns  pro- 
vided for  car  numbers,  a  column  to  enter  from 
what  railroad  received,  at  what  station  received, 
date  of  receipt,  location  of  car  (if  transferred 
from  preceding  month's  record)  and  date  of  said 
location.  Thus,  as  an  illustration,  car  4073  was 
received  from  the  Illinois  Central  R.  R.  at  station 
No.  4  on  April  23rd;  it  was  at  station  No.  86 
April  30th,  according  to  the  previous  month's 
record,  and  at  station  No.  360  the  10th  of  the 
current  month. 

This  record  is  intended  to  run  one  month.  At 
the  top  of  the  page  is  entered  the  name  of  the 
road  owning  the  cars,  and  the  month  and  year 
for  which  the  record  is  used.  To  the  side  and 
bottom  margins  may  be  affixed  heavy  paper  tabs 
on  which  the  name  of  the  owners  of  the  cars 
may  be  entered.  By  this  means  of  indexing  the 
owner  can  be  located  without  loss  of  time. 

Two  colors  of  ink  are  used;  black  for  entering 
the  movements  of  loaded  cars,  red  for  empty 
cars.  This  form  of  foreign  record  is  used  more 
or  less  generally.  The  system  of  indexing  sug- 
gested is  a  particular  feature  that  it  is  thought 
will  appeal  to  car  service  officers. 
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C.  S.  3. 

Conductor's  Report  of  Freight  Train. 

This  form  is  used  by  freight  train  conduc- 
tors in  rendering  a  return  of  freight  cars 
hauled  in  their  trains.  It  is  the  basis — source 
of  information — of  car  records,  forms  1  and  2. 
It  is  consequently  of  the  greatest  importance. 
Its  essential  features,  aside  from  certain  im- 
portant details  relative  to  the  trains,  are  whether 
cars  are  loaded  or  empty,  car  initials,  car 
numbers,  point  billed  from,  point  billed  to, 
where  taken  into  trains,  and  where  left.  lu 
addition  to  this  the  weight  of  and  contents  are 
required  for  purpose  of  tonnage  statistics. 

To  facilitate  the  uses  of  the  conductor  s  train 
reports  by  different  departments,  it  can  be  made 
in  duplicate  by  the  insertion  of  a  carbon  sheet. 
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C.  S.4 

Repoi^t  of  Interchange  op  Freight  Cars  with 
Other  Lines. 

This  form  of  report  is  to  notify  the  car  serv- 
ice oflBcial  of  the  interchange  of  freight  cars 
with  connecting  lines.  It  is  of  great  im- 
portance. It  gives  particulars  of  cars  delivered 
to  the  connecting  lines  and  a  similar  blank  shows 
cars  received  from  connecting  lines*  The  form 
explains  its  particular  details. 

Care  must  be  exercised  by  agents  in  writing 
up  this  report,  for  if  a  car  should  be  omitted  or 
incorrectly  given  it  would  not  harmonize  with 
the  conductor's  report  of  cars  moved,  thus  creat- 
ing confusion  and  necessitating  letters  of  inquiry 
upon  the  part  of  the  Car  Service  Agent. 


SUPERVISION  OF  CABS. 


REPORT  OF  mTERCHAN^E  OF  1 
CARS  WITH  OTHJ      LlNl 


ILT  INTBRCHANGB  RSPOBT  OF  CABS  1 

Kmpvv^-    From ^M.tO 


LTIAJ.S 


NUMBERS 


FOIM'  C  FINAL. 

SHIP-  DESTI- 

MENT  NATION 
b  6 


ertify  that  these  cars  were  received  as  above. 
^ AgeDt_ 


.Agent 


86 


SCIENCE  OF  RAILWAYS. 


C. 
Postal  Card  Notice  to  Owner  of  Car  of  Its  Cars  Deli  ve 
BY  A  Foreign  Line  to  Another  Foreign  Company. 

junction  report  of  cars  delivered  to  our 
connections. 


On.. 


X  Loaded.      —Empty. 


..19- 


(Title  of  Officer) 
(Address) 


cak. 


Full  Initials. 


Number. 


Deltversd  to 

(Full  InitialK) 


Note.— This  form  is  used  by  foreign  roads  to  notify  owners  of  tbe  d 
i  <rery  of  their  cars  to  still  other  lines.  It  is  the  source  of  informatfoa  frfl 
>>  hich  the  record  is  compiled  by  the  owner  of  whereaboula  of  Uie  c»r  < 
foreign  lines. 


SUPEBVISIOS  OF  CABS. 
TRACER  FOR  DELAYED  FREIGHT  CARS. 


OFFICE  CAR  SEBVICE  AGENT. 


Agentf_ 


tear  Sifz 

c^ccording   to  mji}    f€cord_ 


rri^ed  Mi  your  sUimn  on^^ 

nee  ^whtch  time  it  h3.s  not  mo'Qed^ 

Pie^e  note  hereon  disposition  made  of  this  c^r  ^nd  reftirn  this 
Her  by  first  irAin* 


Cai"  Servloe  Agent. 

o  the  Car  Service  Agents 
Dear  Sir: 

^elom)  find  disposition  of  equipment  specified  above. 


{Tf  car  has  been  forivardfd,  give  date,  train  and  destination.) 


Agent* 

Note— The  above  is  a  printed  form  of  letter  of  inquiry  which  is  sent  to 
tation  aj?ents  to  secure  disposition  of  freight  cars  the  moyement  of  which 
»ems  to  be  unduly  detained.  This  blank  is  also  used  to  secure  information 
sgardiriif  dispoBitlonof  cars  that  have  been  delivered  to  connecting  lines  and 
ot  reported;  also  of  cars  moved  bv  conductors  and  not  reported.  Through 
A  use  car  service  officer  traces  and  secures  movement  of  delayed  cars. 


38  80IBNCE  OF  RAILWAYS. 

Form  C.  S.  7. 

Daily  Report  op  Freight  Cars  on  Hand. 

This  report  must  include  all  freight  cars  at 
the  station  at  the  time  made,  or  on  tracks 
connected  therewith,  over  which  the  agent  has 
jurisdiction.  It  must  be  made  at  3  o'clock  in 
the  afternoon  of  each  day  (Sundays  excepted) 
whether  cars  are  loaded  or  empty,  the  numbers 
being  placed  under  the  proper  heading.  The 
report  must  be  made  in  duplicate,  one  copy  being 
sent  to  the  Division  Superintendent  and  one  to 
the  Car  Service  Agent.  Full  reasons  must  be 
given  for  any  detention  of  cars.  Through  this 
report  those  interested  are  advised  of  the  loca- 
tion of  every  car  on  a  road,  (at  stations  and  on 
sidings)  and  so  are  enabled  to  take  measures  in 
regard  to  the  disposition  of  same.  Full  initials 
of  the  road  owning  the  car  should  be  given  in 
the  first  column.  In  the  column  headed  "De- 
scription of  Car"  the  following  abbreviations 
will  be  used : 

Long  Box  (34  fl  longer  0Ter)...L.  B.  Special  Feed  and  Water.  F.&VT. 

Short  Box  (under  34  ft.) .  .S.  B.  Special  Feed Feed 

Hay  Cars H.  C.  Double  Deck D.li. 

Furniture  Cars  (show  leo||^).  .F.  C.  Short  Single  Deck S.  S.  D. 

Refrigerator R.  F.  Long  Flat L.F. 

Common  Coal  Long  . . .  C.  C.  L.  Short  Flat  (under  34  ft. ) . .  S.  F. 

Common  Coal  Short  ...CCS.  Raised  Center  Flat  . .  R.  C.  F. 

Drop  End  Coal  Cars.  .D.  E.  C  Work  Train  Flats. . . .  W.  T.  F. 

Low  Side  Gondola . . . .  L.  S.  G.  Burk  and  Chain  Flats . .  B.  C.  F* 


BUPEETIsroir  OF  CAMS. 
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40  SCIENCE  OF  HAIL  WA  T8, 

c  s  ^ 
AGENT'S  ORDER  FOR  FREIGHT  CARS. 


Received  from  i  Time  Received 


Sent  by 


Received  by 


From Station 19.. 

To  Cak  Service  Agent 

A.      Order  No Time  filed M. 

\\.      Number  of  cars  wanted 

C.  Initials 

D.  Class  of  cars  wanted 

E.  Size  of  cars  wanted , ■ 

F.  Where  wanted _ 

G.  To  be  loaded  with 


H.     Destination  of  load.__ _. 

1.       Routing  in  full  including 

point  car  leaves  our  rails 

J.      Latest  date  cars  can  be  used 

K.      Remarks: 


Note.— This  car  order  blank  is  used  by  agents  to  place  orders  for  freight 
cars  for  a  specidc  purpose  and  is  so  arranged  as  to  enable  tbem  to  spei-ity 
the  kind  of  cars  needed;  destination  of  load;  kind  of  freight  to  be  loaded: 
the  routing,  if  it  leaves  the  rails  of  home  line;  date  on  which  the  oarmusib^ 
ready  for  loading,  and  so  on,  There  is  also  a  space  provided  for  any  speeiv 
instructions  that  the  agent  may  wish  to  give  in  placing  the  order.  If  tM 
order  is  sent  by  telegraph  only  the  letters  are  indicated  therein:  M,  aSTi 
"IV  would  be  understood  to  mean  ''Number  of  cars  wanted,'*  etc. 

The  blank  spaces  at  top  are  filled  up  by  the  telegraph  operator. 


1 

JSUPEMVlSIoy'  OF  0AB8. 
FOREIGN  CAR  ORDER. 

^1 

— " 
EM 

OFFICE  OP  CAIt  SERVICE  AGENT, 

'der  *7t 

lUver  lis 

iTA^A 

J 

J 

" 

To  load  with 
Destination 


Route 


Car  Service  Agetit. 

Note— ThiH  blank  is  used  by  the  car  service  agent  as  a  requisition  on 
other  connpantes  for  freight  cars  to  load  via  their  lines;  that  is  if  be  ia  un- 
able to  pick  up  ihe  foreign  equipment  he  requires,  on  his  own  road. 


^ 


12  SCIEXCB  OF  RAILWAYS. 

Car  Service   Telegraphic  Code. 

Codes  by  which  information  in  regard  to  the  move- 
ment  id  freight  cars  can  bo  sent  by  telegraph  with  the 
least  delay  and  labor  are  in  general  use  to  meet  the 
requirement  of  the  car  service  bureaus.  The  foUowing 
is  one  method.  The  principal  stations,  junctions  and 
division  stations  are  designated  by  one  or  more  letters. 
To  each  station  thus  lettered  is  assigned  a  series  of 
numbers  to  be  used  in  numbering  the  way-bills  for  cars 
which  are  to  be  reported  to  the  csir  service  agent  en- 
route.  Each  code  station  uses  its  numbers  conseca- 
tively,  commencing  with  the  lowest  When  the  highest 
number  has  been  reached,  the  agent  commences  anew 
with  the  lowest  number,  and  so  on.  Thus  to  Chicago 
might  be  assigned  the  prefix  '-CH.";  St.  Louis, **S.L.''; 
Memphis,  '^^^',  with  number  series  1  to  500  each 
inclusive.  Cars  originating  at  Chicago  would  be  known 
as  C.  H.  1,  C.  H.  2,  C.  H.  3,  etc.,  and  so  reported  by 
the  agent  at  Chicago  to  the  Car  Service  Agent.  The 
agent's  report  is  tiled  as  a  permanent  record  and  to  it  is 
added  the  movement  of  the  cars  as  they  are  reported  by 
code  stations  enroute.  Cars  way-billed  with  a  code 
letter  and  number  are  reported  to  the  Car  Service  Agent 
by  telegraph  under  their  respective  code  letter  and 
number  only,  no  reference  being  made  to  the  car  initials 
or  numbers.  The  code  letter  indicates  the  forwarding 
station  and  the  number  of  the  car.  Thus,  the  Car 
Service  Agent  can  quickly  refer  to  the  record  and  enter 
thereon  the  progress  of  the  car  from  station  to  station, 
and,  if  need  be,  take  steps  to  remedy  any  delay  that 
occurs.  The  system  effects  a  great  saving  in  telegraph 
work  and  lessens  the  labor  of  the  Car  Service  Agmit 
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SUPERVISION  OF  CAMS. 
NOTICE  OF  ERRORS  AND  OMISSIONS. 


OFFICE  CAR  SERVICE  AGEKT. 


On  your  Car  Report  Form_ 


r  report. 


lould  bo 


You  will  ])lease  make  correction  as  indicated  above  and 
rn  this  with  3'our  reply  without  delay. 
Yours  respectfully, 


Car  Service  Agent. 

Note.— The  above  is  form  of  advice  used  by  the  car  service  agent  to 
y  conductors  and  agents  of  errors  in  their  reports.  By  this  means  con- 
Srs  and  agents  correct  errors  in  their  respective  records,  so  that  if  infor- 
on  is  Hsked  of  Lhem  subsequently  they  will  be  able  to  answer  correctly. 
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SUPEnviSION  OF  GAMS. 
NOTICE  OF  ERRORS  AND  OMISSIONS. 


OFFICE  CAR  SERVICE  AGEIfT. 


DEAfe  BIT?: 

On  jour  Car  Uepmt  Form_ 
Date 


your  report  ^ 


It  .should  bQ_ 


You  will  please  make  correction  as  indicated  above  and 
return  this  with  your  reply  without  delay. 
Yours  respectfully, 


Car  Service  Agent. 

Note.— The  above  is  form  of  advice  used  by  the  car  service  agent  to 
notify  conductors  and  agents  of  errors  in  their  reports.  By  this  means  con- 
ductors and  agents  correct  errors  in  their  respective  records,  so  that  If  infer- 
matioD  is  asked  of  them  subsequently  they  will  be  able  to  answer  correctly. 
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C.8.13. 

Telegraph  Empty  Car  Report. 

This  is  a  form  of  agents'  daily  telegraph  car 
report  used  on  some  lines.  The  blank  is  arranged 
to  last  one  month.  It  serves  as  a  permanent 
record  and  should  be  carefully  preserved  and  filed 
for  future  reference.  It  is  similarly  used  by  the 
Chief  Dispatcher  in  recording  the  report;  from  it 
he  compiles  the  condensed  report  to  the  Car 
Service  Agent  for  the  division.  The  information 
in  regard  to  each  class  of  cars  is  grouped  together 
and  to  each  group  and  column  is  assigned  a  let- 
ter which  is  used  to  facilitate  transmission. 
Thus,  in  reporting  a  shortage  of  ten  empty  fur- 
niture cars,  all  that  need  be  sent  is  "  V.  A-V-10," 
and  so  on. 

Four  items  are  shown  under  the  several  classes 
of  equipment,  namely:  Shortage  of  empty  cars; 
Surplus  of  empty  cars;  Empty  cars  wanted,  and 
cars  actually  unloading.  With  this  information 
the  division  oflficial  can  make  intelligent  provi- 
sion for  the  needs  of  each  station  on  his  division 
and  at  the  same  time  the  Car  Service  Agent  can 
relieve  a  shortage  on  one  division  from  a  surplus 
that  may  prevail  upon  another  division. 
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C  S.  11 


Superintendent's  Telegraph  Report  op  Foreign 
Freight  Cars  on  Hand  for  Which  There  is 
No  Use. 

This  is  a  telegraph  form  for  reporting  foreign 
freight  cars  remaining  on  hand  for  which  do 
home  load  is  obtainable. 

This  report  gives  the  initials  and  numbers  of 
all  foreign  cars.  This  information  is  telegraphed 
to  division  headquarters  daily  by  every  agent 
having  such  cars  on  hand  and  is  there  consoli- 
dated in  one  report.  This  last  is  telegraphed  to 
the  car  service  officer,  who  immediately  examines 
the  same  and  indicates  disposition  to  be  made  of 
cars  thus  reported.  This  he  telegraphs  to  the 
division  headquarters.  In  sending  the  report 
only  the  letters  at  the  head  of  the  columns  are 
used.  Thus  **A"  indicates  the  location  of  the 
car  as  **A"  Toledo,  *'B"  initials,  etc.  By  means 
of  this  report  the  car  service  officer  is  each  day 
advised  of  all  surplus  foreign  cai-s  on  the  line, 
and  is  thus  enabled  to  move  them  to  points 
where  home  loading  can  be  secured;  or,  in  event 
there  is  no  load,  to  give  directions  as  to  what 
line  and  via  what  junction  they  shall  be  sent 
home  empty.  An  important  purpose  of  this 
report  is  to  enable  the  car  service  agent  to  hasten 
the  return  of  foreign  equipment  for  which  there 
is  no  use. 


BUPWBVlBim  OF  CAMS.  4U 

SUPERTXTENDENT  S   TELEGRAPH    REPORT    OF     FOR- 
EIGN iKEUmT  CAIVS  ON  HAND  FOR  WHICH 
THERE  IS  NO  U6t:. 

To  Car  Serrlcf?  Agent : 10 „ 

Pf^rpi^n  Frelglit  CUrfS  oo  Tifind  Etnpry  at  fi  P.  M. 


Kind    Fa, 


RaftJ 


DISPOSITION 


1 

4. 
1^ 


I? 

14 


1^1 
10 


*7 


On.^  Ciif  rdiinf-'i"!'  iiriJv  ^■^lOll^d  lit-'  in^t'st^i-l  on  eiu-h  line. 

'/,  -  -n  iiecus£ar>'  lu  u^e  ^iinua  ^hiMi  coramtjtiot;  it,  CiQ  tir&t  oolunnn)  mth 

ColumQS  H  and  J  should  not  be  filled  up. 


^ 


50  SCIENCE  OF  RAILWAYS. 

C.  &1& 

Superintendent's    Daily    Telegraph     Report    of 
Freight  Cars  Wanted  and  Available. 

This  form  of  telegraph  report  is  made  daily  to 
ibe  car  service  agent  at  7:30  A.  M.  by  division  super- 
intendents. It  shows  what  cars  are  needed  and  the 
equipment  on  the  division  that  can  be  applied  thereon. 
The  blank  is  so  arranged  that  all  necessary  information 
can  be  transmitted  by  wire  with  the  minimum  telegraj^ 
work.  The  different  lengths  of  box  cars,  different 
classes  of  stock  cars  and  different  lengths  of  flat  and 
coal  cars  being  each  represented  by  a  single  letter.  The 
blank  is  subdivided  so  that  spaces  are  provided  for  cars 
wanted;  empty  cars  on  hand;  cars  to  be  unloaded;  cars 
delivered  connecting  divisions;  cars  enroute;  and  cars 
in  special  service.  The  different  subdivisions  are  rep- 
resented by  a  numeral.  Thus,  if  the  superintendent 
wished  to  notify  the  car  service  agent  that  ten  long  box 
cars  were  wanted  at  station  '^6/'  he  would  telegraph 
"IB  10  G."  Or,  if  he  wished  to  notify  the  car  service 
agent  that  there  were  thirty-three  long  empty  box  cars 
on  hand  at  station  *'G,"  he  would  telegraph  *'2-B  83  G;" 
and  so  on  through  the  six  subdivisions,  AH  the  receiv- 
ing operator  has  to  do  in  the  first  instance  is  to  enter 
upon  the  blank  the  figure  **10"  in  subdivision  "l"in 
column  "B''  opposite  station  ^^G."  And  in  the  case  of 
long  box  cars  on  hand  empty  at  station  ^^Q,"  he  woald 
enter  *'33"  in  subdivision  *'2"  column  "B'*  opposite 
station  "G." 

This  report  indicates  the  car  situation  on  the  various 
divisions  of  a  road  with  the  minimum  of  telegraph 
work,  and  upon  it  the  car  distributor^  greatly  rehes  in 
moving  cars  between  divisions,  etc. 
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c.  s.  w 

Record  of   Orders   Received   by   Car    Servicb 
Agent  for  Freight  Cars. 

This  form  is  to  record  orders  received  for 
freight  cars.  It  is  bound  in  book  form.  The 
form  shows:  First,  date  of  filing  the  order;  order 
numbers;  where  cars  are  wanted;  number  of 
cars  required;  kind  of  cars — whether  box,  stock, 
furniture,  refrigerator,  and  so  on;  length  of  cars, 
carrying  capacity,  destination,  routing  (if  des- 
tined to  point  beyond  the  home  line);  date  cars 
must  be  at  station  for  loading  and  (if  ordered 
from  connecting  line)  a  column  for  name  of  road 
with  whom  the  order  is  placed.  Space  is  also 
provided  for  recording  numbers  and  initials  of 
cars  furnished  on  each  order. 

Orders  are  numbered  consecutively  and  all 
correspondence  referring  to  each  order  is  kept 
intact  and  filed  for  reference. 

By  means  of  this  record  the  car  service  agent 
is  kept  advised  of  cars  wanted. 

The  record  is  one  of  value  and  is  referred  to 
constantly.  Thus  in  looking  up  the  diversion  of 
foreign  equipment  (furnished  on  orders)  it  is 
possible  to  locate  the  same  at  once  by  this  record 
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SUPERYISTOir  OF  CAMS, 

AGENT^S  TELEGRAPH  REPORT  OF  TIME  FREIGHT  EN- 
ROUTE, 


Station. 


.  Date_ 


.m 


Tti^j  foliowlag  cars,  TVay-bUled 
for  wer«j  dellTeTedConueuting  Iitaej 

TTMK  FRErGHT,  passed  this  Station 
on  date  and  time  given  below: 

COD0  IivrrBB  Asm  kcthbsb^ 

TIMH 

TiMB  LBrr 

or  PtiUTeped 

Conneflting 

Litie 

Code 

From 
Lowest 

To  Hfgt^est 
Number 

THAtN 

B 

C 

D 

F 

Q 

II 

M' 
U 
M 

M 
If 
M 
M 

M 

M 
11 
H 
It 

11 
If 

M 

m- 

• 

(A)_ 
(B)_ 


_Yardma8ter. 
_  Agent. 


NoTE.-Thls  report  Is  sent  by  telegraph  to  the  car  service  agent.  Im- 
mediately after  arrival  and  departure  of  cars.  The  form  is  used  for  report- 
ine  by  telegraph  the  passing  of  time  freight  by  agents  at  freight  terminals. 
The  code  letter;  code  number;  arriving  time;  time  of  departure  and  number 
of  train  is  all  that  is  required. 
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CONDUCTOR'S  TELEGRAPH  REPORT  OF  TIME  FREIGHT 
LEFT  (DELAYED)  ENROUTE. 

The  following  cars,  way-billed  Time   Freight,  were  set  out  (lefi)  at 


StatioD 
Date 


-19« 


Code  Letter  and  Numbers 


Code 
Letter 


From 
Lowest  No 


ToHiRhest 
No. 


By  Train 
No. 


Reason 

(Give  exact  cause  for 

leaving  car) 


_Conductor. 


Train  No._ 


Note.— This  report  is  made  proiuptly  and  banded  to  the  opermtor  attkl 
nearest  telegraph  station,  who  should  send  it  at  onoe  to  the  oar  aerviM 
u^'cnt,  a  copy  being  sent  to  the  chief  train  dispatcher  ot  the  dlttrletos 
which  cars  were  left.  It  is  used  by  conductors  to  report  to  the  ear  aervtM 
agent  time  freight  left  short  of  destination.  It  is  telefrrftphed  Id  the  eo*- 
densed  form  shown,  nothing  being  transmitted  except  oode  letter  and  flodi 
number,  number  of  train  setting  out  car  and  reason  therefor. 


SUPER  VISION-  OF  OARS.                        ^^^H 

c  s.  zn        H 
AGENT'S  TELEGRAPH  REPORT  OF  DELAYED  TIME             ■ 

FREIGHT  FORWARDED,                                         ■ 

ITie  f  ado  wing  cars.  Way  billed  TIME    FREIGHT,   which  have    been            ^ 

ilc^lny^,    were    forward  ed    from                                                                        Statloti             ■ 

H 

Cot>^  LiTT«B  AND  Numbers 

Tn™ 
FOAWAftDKD 

Code  Letter 

From 
Loweiil 
Number 

To 
HUhest 
Nuraher 

B 

G 

D 

F 

■ 

IX 

J 

H 

■ 

X 

■ 

U' 

^ 

li 

X 

n\ 

u 

n 

if 

(A)_ 
(B)_ 


_Yardroa8ter 
_Agent 


Note. —This  form  is  used  by  agents  and  yardmasters  to  advise  the  car 
service  agent  by  telegraph  of  the  forwarding  of  delayed  ears  loaded  with 
time  freight;  only  the  code  letter,  code  number,  time  of  forwardingr.  and 
number  of  train  In  wbich  forwarded  is  transmitted.  The  report  aids  the  car 
service  agent  in  his  supervision  over  time  freight. 
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LIST  OF  FREIGHT  CARS. 


0.8.21. 


Box 

Car. 

Common  type. 

(( 

t( 

Furniture  and  Vehicles. 

(( 

*< 

Wooden  Ware. 

tt 

ii 

Hearse. 

ii 

Ventilated. 
Ice. 

t( 

t( 
ti 

Charcoal. 
Lime. 

Refrigerator 

i( 

Common. 

ti 
tt 

Beer. 
Dressed  Beef. 

<i 

n 

Dairy  Products. 

(t 

(t 

Ventilated  Fruit. 

Stock 

«/ 

Common. 

♦  * 

tl 

Double  Decks. 

K 

ft 

Single  Deck  Feed  and  Water, 

it 

ff 

Palace  Horse  with  Stalls, 

(( 

4C 

Stock    " 

Flat 

4f 

Common. 

i( 

tl 

Logging. 
Barrel  Racks. 

ii 

tt 

<i 

tl 

Machinery. 

(1 

<t 

Gun  Xrucks. 

•  ( 

11 

Water  Tanks. 

Gondola 

(f 

Common. 

(( 

H 

Hopper  Boltoux. 

It 

•  t 

•  f 

SteeL 
Drop  Ends. 

Ore 

tt 

Iron,  etc. 

Tank 

<< 

Oil,  etc. 

Live  Poultry 

'* 

Ballast 

>( 

*'  *'        Distributers. 

Lidgerwood  Rapid  Unloadei-s. 
Caboose     Cars. 

**  **        Stockmen's  Sleepers. 

Excavator      " 
Derrick  and  W^recking  Cars. 
Pile  Driver 
Ditching  ** 

Side  Dump  " 

Rotary  Snow  Plow  ** 

Flanger  *' 


I 


CHAPTER    IV. 
Particulars  of  Trains. 

Car  supervision  implies  multipl 
responsibilities.     One  duty  is  that 
to  meet  business  needs  with  the  le 
inconvenience  to  the  service.     A       ler 
to  see  that  they  reach  their  destii 
and  with  due  diligence.     Another  du    , 
of  vital  importance,  is  the  effective  o 
trains    as    regards   speed,   load   and    ct 
After  all  is  said,  it  is  from  the  train  <     • 
that    earnings   are   derived,   and  all 
expenses  incidentally  flow.     The  train  is  dui 
aggregation  of  cars,  and  efficiency  requires  that 
it  should  be  operated  at  such  rate  of  speed  as  to 
prevent  undue  wear  and  tear  of  equipment  and 
track,  consistent  with  the  needs  of  business. 

Tt  is  also  of  the  greatest  possible  importance 
in  the  effective  and  economical  operation  of 
i^ilroads  that  trains  should  haul  the  full  com- 
plement of  cars  and  that  these  last  should  have 
full  loads.  That  this  is  not  possible  in  every 
case  we  all  know,  but  every  one  connected  with 
the  service,  nevertheless,  strives  in  every  possible 
way  to  approximate  this  ideal.  And  it  is  not 
too  much  to  say  that  the  measure  of  their  suc- 
cess is  dependent  upon  their  watchfulness  and 
experience  and  a  due  subordination  of  responsi- 

(59) 
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Averaf^e  revenue  tonnage  hauled  per  car. 

Total  distance  revenue  tonnage  was  hauled  (or — as  it  is  termed 

in  railway  phraseology)  *The  total  number  of  revenue  tons 

carried  one  mile',  eastbound. 
Total  number  of  revenue  tons  carried  one  mile,  westbound. 
Total  number  of  revenue  tons  carried  one  mile. 

Information  in  regard  to  tons  carried  one  mile 
is  necessary  to  ascertain  the  average  rate  per  ton 
per  mile:  information  of  value  as  generally  indi- 
cating the  comparative  character  of  the  traffic 
and  the  maintenance,  or  otherwise,  of  rates;  and 
therefore  of  importance  in  comparing  different, 
but  generally  similar  periods. 

The  great  value  to  a  management  of  data  along 
the  lines  outlined  above,  for  exercising  a  minute 
supervision  over  operations,  in  the  absence  of 
other  scources  of  information,  cannot  be  overesti- 
mated. It  affords  information  for  analyzing  con- 
ditions and  making  comparisons  along  gener- 
ally similar  lines  that  may  be  made  very  useful 
in  scrutinizing  the  movement  of  cars  and  trains. 

While  the  foregoing  exhibits  will  greatly  aid 
in  watching  the  movement  of  freight)  cars  and 
conditions  of  service  generally,  they  are  by  no 
means  complete.  Thus,  instead  of  being  satis- 
fied with  the  gross  tonnage  hauled,  managers  will 
require  it  to  be  classified  as  the  peculiar  traffic  of 
a  line  suggests.  If  it  is  largely  made  up  of  ores, 
separate  information  will  be  required  for  such 
traffic;  and  so  in  regard  to  coal,  live-stock,  grain, 
timber,  or  other  classes  of  freight  that  predomi- 
nate and  that  must  necessarily  be  shown  apart 
from  the  balance  in  order  to  make  exhibits  of  any 
value.      I  have  made  little  attempt  except  to 
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show  the  perfonnance  of  cars.  The  management 
of  every  road  will  however  require  not  only  in- 
formation concerning  such  matters,  hut  what  the 
cars  contained — Commodity  statements  in  fact, 
showing  the  quantity  of  different  classes  of  freight 
carried  and  the  earnings  derived  therefrom.  Such 
information  is  not  only  interesting  but  exceed- 
ingly valuable,  especially  when  compared  with 
corresponding  periods  indicating,  as  it  will, 
whether  particular  kinds  of  traffic  are  increasing 
or  falling  off:  and  so  1  might  go  on  indefinitely, 
if  necessary,  pointing  out  how  exhibits  of  cars 
and  the  traffic  they  carry  may  be  elaborated  to 
meet  particular  conditions  and  the  varied  re- 
quirements of  different  manage  is. 

What  I  have  said  in  regard  to  exhibits  for 
traffic  and  equipment  in  the  schedule  given  aboVe, 
refers  wholly  to  Freight.  But  as  a  matter  of 
fact  the  same  information  is  required  by  a  rail- 
way Company  in  connection  with  its  Passenger 
service;  and  along  the  same  lines,  as  those  I  have 
specified.  The  differences  are  largely  those  of 
phraseology.  However,  where  there  are  differ- 
ences arising  from  dissimilarity  of  service,  they 
will  suggest  wherein  the  formulas  particularized 
above,  will  require  to  be  changed  or,  perhaps, 
omitted  altogether;  and  so  I  need  not  repeat  a 
second  time,  the  list  already  given  in  detail. 

In  reference  to  the  technical  classification  of 
trains  and,  therefore  measurably,  of  cars — I 
would  respectfully  refer  the  reader  to  the  chapter 
treating  of  such  matters  with  some  considerable 
particularity,  in  another  volume  of  the  series  of 
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Average  revenue  tonnage  hauled  per  car. 

Total  distance  revenue  tonnage  was  hauled  (or — as  it  is  termed 

in  railway  phraseology]  *The  total  number  of  revenue  tons 

carried  one  mile*,  east  bound. 
Total  number  of  revenue  tons  carried  one  mile,  westbound. 
Total  number  of  revenue  tons  carried  one  mile. 

Information  in  regard  to  tons  carried  one  mile 
is  necessary  to  ascertain  the  average  rate  per  ton 
per  mile:  information  of  value  as  generally  indi- 
cating the  comparative  character  of  the  traffic 
and  the  maintenance,  or  otherwise,  of  rates;  and 
therefore  of  importance  in  comparing  different, 
but  generally  similar  periods. 

The  great  value  to  a  management  of  data  along 
the  lines  outlined  above,  for  exercising  a  minute 
supervision  over  operations,  in  the  absence  of 
other  scources  of  information,  cannot  be  overesti- 
mated. It  affords  information  for  analyzing  con- 
ditions and  making  comparisons  along  gener- 
ally similar  lines  that  may  be  made  very  useful 
in  scrutinizing  the  movement  of  cars  and  trains. 

While  the  foregoing  exhibits  will  greatly  aid 
in  watching  the  movement  of  freight  cars  and 
conditions  of  service  generally,  they  are  by  no 
means  complete.  Thus,  instead  of  being  satis- 
fied with  the  gross  tonnage  hauled,  managers  will 
require  it  to  be  classified  as  the  peculiar  traflBc  of 
a  line  suggests.  If  it  is  largely  made  up  of  ores, 
separate  information  will  be  required  for  such 
traffic;  and  so  in  regard  to  coal,  live-stock,  grain, 
timber,  or  other  classes  of  freight  that  predomi- 
nate and  that  must  necessarily  be  shown  apart 
from  the  balance  in  order  to  make  exhibits  of  any 
value.      I  have  made  little  attempt  except  to 
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show  the  performance  of  cars.     The  management 

of  every  road  will  however  require  not  only  in- 
formation concerning  such  matters,  but  what  the 
cars  contained — Commodity  statements  in  fact, 
showing  the  quantity  of  different  classes  of  freight 
carried  and  the  earnings  derived  therefrom »  Such 
information  is  not  only  interesting  but  exceed- 
ingly valuable,  especially  when  compared  with 
corresponding  periods  indicating,  as  it  will, 
whether  particular  kinds  of  traffic  are  increasing 
or  falling  off:  and  so  I  might  go  on  indefinitely, 
if  necessary,  pointing  out  how  exhibits  of  cai^s 
and  the  traffic  they  carry  may  be  elaborated  to 
meet  particular  conditions  and  the  varied  re- 
quirements of  different  managers* 

What  I  have  said  in  regard  to  exhibits  for 
traffic  and  equipment  in  the  schedule  given  aboVe, 
refers  wholly  to  Freight.  But  as  a  matter  of 
fact  the  same  information  is  required  by  a  rail- 
way company  in  connection  with  its  Passenger 
service;  and  along  the  same  lines,  as  those  I  have 
specified.  The  differences  are  largely  those  of 
phraseology.  However,  where  there  are  differ- 
ences ariwng  from  dissimilarity  of  service,  they 
will  suggest  wherein  the  formulas  particularized 
above,  will  require  to  be  changed  or,  perhaps, 
omitted  altogether;  and  so  I  need  not  repeat  a 
second  time,  the  list  already  given  in  detail. 

In  reference  to  the  technical  classification  of 
trains  and,  therefore  measurably,  of  cars — I 
would  respectfully  refer  the  reader  to  the  chapter 
treating  of  such  matters  with  some  considerable 
particularity,  in  another  volume  of  the  series  of 
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Averaf^e  revenue  tonnage  hauled  per  car. 

Total  distance  revenue  tonnage  was  hauled  (or — as  it  is  termed 

in  railway  phraseology)  *The  total  number  of  revenue  tons 

carried  one  mile',  east  bound. 
Total  number  of  revenue  tons  carried  one  mile,  westbound. 
Total  number  of  revenue  tons  carried  one  mile. 

Information  in  regard  to  tons  carried  one  mile 
is  necessary  to  ascertain  the  average  rate  per  ton 
per  mile:  information  of  value  as  generally  indi- 
cating the  comparative  character  of  the  traffic 
and  the  maintenance,  or  otherwise,  of  rates;  and 
therefore  of  importance  in  comparing  different, 
but  generally  similar  periods. 

The  great  value  to  a  management  of  data  along 
the  lines  outlined  above,  for  exercising  a  minute 
supervision  over  operations,  in  the  absence  of 
other  scources  of  information,  cannot  be  overesti- 
mated. It  affords  information  for  analyzing  con- 
ditions and  making  comparisons  along  gener- 
ally similar  lines  that  may  be  made  very  useful 
in  scrutinizing  the  movement  of  cars  and  trains. 

While  the  foregoing  exhibits  will  greatly  aid 
in  watching  the  movement  of  freight  cars  and 
conditions  of  service  generally,  they  are  by  no 
means  complete.  Thus,  instead  of  being  satis- 
fied with  the  gross  tonnage  hauled,  managers  will 
require  it  to  be  classified  as  the  peculiar  traffic  of 
a  line  suggests.  If  it  is  largely  made  up  of  ores, 
separate  information  will  be  required  for  such 
traffic;  and  so  in  regard  to  coal,  live-stock,  grain, 
timber,  or  other  classes  of  freight  that  predomi- 
nate and  that  must  necessarily  be  shown  apart 
from  the  balance  in  order  to  make  exhibits  of  any 
value.      I  have  made  little  attempt  except  to 
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show  the  performance  of  cars.  The  maDagement 
of  every  road  will  however  require  not  only  in- 
formation concerning  such  matters,  but  what  the 
cars  contained — Commodity  statements  in  fact, 
showing  the  quantity  of  different  classes  of  freight 
carried  and  the  earnings  derived  therefrom.  Such 
information  is  not  only  interesting  but  exceed- 
ingly valuable,  especially  when  compared  with 
corresponding  periods  indicating,  as  it  will, 
whether  particular  kinds  of  traffic  are  increasing 
or  falling  off:  and  so  I  might  go  on  indefinitely, 
if  necessary,  pointing  out  how  exhibits  of  cars 
and  the  traffic  they  carry  may  be  elaborated  to 
meet  particular  conditions  and  the  varied  re-^ 
quirements  of  different  managers. 

What  I  have  said  in  regard  to  exhibits  for 
traffic  and  equipment  in  the  schedule  given  above, 
refers  wholly  to  Freight,  But  as  a  matter  of 
fact  the  same  information  is  required  by  a  rail- 
way company  in  connection  with  its  Passenger 
service;  and  along  the  same  lines,  as  those  I  have 
specified.  The  differences  are  largely  those  of 
phraseology.  However,  where  there  are  differ- 
ences arising  from  dissimilarity  of  service,  they 
will  suggest  wherein  the  formulas  particularized 
above,  will  require  to  be  changed  or,  perhaps, 
omitted  altogether;  and  so  I  need  not  repeat  a 
second  time,  the  list  already  given  in  detail. 

In  reference  to  the  technical  classification  of 
trains  and,  therefore  measurably,  of  cars — I 
would  respectfully  refer  the  reader  to  the  chapter 
treating  of  such  matters  with  some  considerable 
particularity,  in  another  volume  of  the  series  of 
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"The  Science  of  Railways."  It  is  too  lengthy  to 
be  repeated  here  and  too  involved  to  permit  of 
any  great  abridgment. 

In  reference  to  exhibits  of  every  kind,  it  may 
be  said  in  conclusion,  that  their  necessity,  as  a 
whole  or  in  part,  will  be  governed  by  the  envi- 
ronment of  each  railroad,  its  organization,  nature 
of  equipment,  character  and  direction  of  traflSc, 
and  other  matters  peculiar  to  its  management 
and  operations.  Each  company  will  require 
that  which  seems  essential  to  its  effective  and 
economical  working,  eschewing  those  exhibits 
that  do  not  appear  to  compensate  for  the  clerical 
labor  and  other  expense  that  they  entail. 


CHAPTER  T. 

Dbmueeage  and  Storage  Seeyicb — Expediting 
THE  Loading  and  Unloading  of  Cars  and 
Removal  of  Freight  from  Platforms  and 
Warehouses. 

A  feature  of  great  importance  connected  with 
the  supervision  of  cars  and  their  effective  use,  is 
the  necessity  there  is  to  enforce  reasonable 
promptness  in  loading  and  unloading  the  same. 
The  cash  value  of  the  freight  cai^  of  railroads 
approximates  a  thousand- millions  of  dollars. 
These  vehicles — this  enormous  sum — earn  money 
only  when  in  active  use;  when  the  ears  have 
been  loaded  and  are  on  their  way  to  their  desti- 
nation. For  tariffs  are  based  on  the  haul  (and 
the  stipulated  number  of  hours  for  loading  and 
unloading)  and  make  no  provision  for  the  length 
of  time  patrons  have  possession  of  cars  outside 
of  this  limit.  And  because  of  this,  and  the  dila- 
toriness  of  shippers,  railroad  companies  have 
found  it  necessary  to  enforce  a  demurrage  charge 
in  those  cases  where  unreasonable  time  is  taken 
in  loading  or  unloading. 

The  object  of  the  demurrage  charge  or  fine, 
whatever  it  may  be  called,  is  to  expedite  work 
at  stations.  For  the  charge  of  one  dollar  per 
day  for  delinquencies  in  no  case  covers  what  the 
car  would  earn  if  in  use.     For  this  reason  it  is 
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probable  that  the  rules  and  regulations  at  pres- 
ent enforced  throughout  the  country  in  this 
respect  will  not  be  permanent,  but  that  experi- 
ence and  enlightenment  on  the  subject  will 
tend  to  their  betterment  in  other  directions — ^to 
the  adoption  in  fact  of  more  equitable  rates  and 
greater  safeguards. 

In  the  controversies  that  have  arisen  between 
carriers  and  the  Government — abetted  by  ship- 
pers— in  regard  to  demurrage  charges,  the  latter 
has  not  insisted  that  such  charges  are  unreasona- 
ble, but  has  claimed  that  the  enforcement  of  them 
through  car  service  associations  was  in  the  nature 
of  a  pool  or  trust,  and  therefore  illegal.  What- 
ever the  outcome  of  the  controversy  may  be,  it 
cannot  affect  the  principle  that  carriers  are  enti- 
tled to  a  fair  rate  of  compensation  for  their  cars 
when  the  users  thereof  are  dilatory  in  loading 
or  unloading  them.  The  same  is  true  in  regard 
to  neglect  of  merchants  and  others  to  remove 
their  property  from  the  warehouses  and  plat- 
forms of  railroads.*  It  cannot  be  too  strongly 
emphasized  that  full  value  is  not  exact-ed  in  the 
demurrage  charge  for  the  use  of  property.  Its 
enforcement  is  primarily  designed  to  compel 
reasonable  diligence  on  the  part  of  the  patrons 
of  railroads.  Though  there  is  no  reason  and 
can  be  none,  why  railroads  should  not  have  the 
full  earnings  value  of  every  car  detained  beyond 


*  In  ooiinectioii  with  this  char^,  however,  the  Statutes  of 
some  of  the  States  do  not  permit  railroads  to  make  a  charge  for 
warehousing?— and  thus  the  latter  cannot  offer  sui-h  facilities  to 
their  patrons  without  wrong  to  themselves. 
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the  necessary  free  time  allowed  for  loading  and 
unloading.  Every  minute  that  the  facilities  of 
a  railroad  company  are  thus  tied  up  full  com- 
pensation may  reasonably  be  exacted.  And  that 
this  right  will  ultimately  be  enforced  seems 
reasonable. 

The  rights  of  railways,  and  the  rights  of  the 
public  who  require  cars — and  are  not  always 
able  to  get  them— demand  that  the  least  possible 
delay  should  occur  in  loading  and  unloading. 
Every  moment  beyond  such  period  lessens  the 
available  equipment  of  a  railroad  and  so  restricts 
the  supply — and,  from  the  standpoint  of  the 
carriers,  lessens  the  just  profita  of  their  business. 
Not  only  the  rights  of  the  carrier,  therefore,  but 
those  of  the  public  as  well  are  dependent  upon 
the  exercise  of  due  diligence  on  the  part  of 
those  who  use  cars.  But  the  interests  of  the 
latter,  and  those  of  the  carrier  frequently  clash. 
Shippers  may  and  do  find  it  both  convenient  and 
profitable  to  load  and  unload  cars  at  their  con- 
venience. The  matter  cannot,  therefore,  be  left 
to  their  discretion  without  injustice  to  the  car- 
rier and  the  tying  up  of  necessary  facilities. 

It  is  mere  selfishness  on  the  part  of  those  who 
use  cars  to  claim  exemption  from  necessary 
rules  and  penalties ;  first,  because  of  injusti(5e  to 
the  railroads ;  and,  second,  because  it  deprives 
others  of  needed  facilities — for  a  railroad  com- 
pany cannot  keep  in  stock  a  sufficient  supply  of 
cars  to  answer  both  the  purpose  of  transporta- 
tion and  storage.  But  whether  the  regulations 
necessary  to  prevent  this  are  enforced  by  ea^*-U 


70  SCIENCE  OF  RAILWAYS. 

company  for  itself,  or  through  an  agent  acting 
in  common  for  all  matters  little  if  the  principle 
is  recognized  as  just.  And  if  there  is  any  law 
that  prevents  such  enforcement — when  exercised 
along  just  and  equitable  grounds — it  is  unjust 
and  should  be  repealed.  And  it  is  probable  that 
those  who  seek  cover  behind  such  a  law  do  so 
with  the  knowledge  that  if  enforced  through  the 
individual  initiative  of  railroads,  that  the  strife 
among  carriers  for  business  will  open  loop  holes 
through  which  their  patrons  may  hope  to  escape 
any  charge  whatever,  either  for  delay  in  loading 
or  unloading,  or  the  undue  use  of  platforms  and 
warehouses.  There  can  be  no  doubt  that  the 
adoption  of  the  car  service  associations  grew  out 
of  such  strife  among  carriers.* 

Tiie  propriety  and  reasonableness  of  railroads 
enforcing  a  charge  for  delays  in  loading  and 
unloading  cars  has  been  made  so  apparent  by  the 
impartial  enforcement  of  such  regulations  by  the 
associations  in  question,  that  if  they  are  abolished 
carriers — with  the  experience  and  enlightenment 

*In  reference  to  the  introduction  of  the  car  service  associa- 
tions, a  writer  on  the  subject  oays: 

"It  was  early  recognized  ljS  a  necessity  that  to  secare  the 
impartial  enforcement  of  these  rules  (demurrage  and  warehou:<e) 
their  supervision  and  application  would  have  to  be  taken  from 
the  officers  of  the  railways  whose  chief  duty  was  to  secure  trafic, 
and  likewise  from  those  officers  whose  attention  was  so  centered 
upon  the  movement  of  business  in  transit  that  the  reasons  which 
led  to  the  detention  of  cars  at  destination  received  but  secondary 
consideration.  These  causes  led  to  the  establishment  of  inde- 
pendent car  service  organizations  at  the  more  important  traffic 
centers,  especially  charged  with  the  supervi^aion  of  the eqaipment 
at  terminals;  and  to  apply  the  rules  uniformly  upon  all  raiJroadi 
centering  at  such  points." 

The  duties  assigned  these  associations  were  merely  saperri- 
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they  have  had^ — will  be  able,  by  iDdividual 
to  secure  the  same  results.  It  would  be  folly  to 
assume  otherwise;  that  the  experience  and  talent 
of  the  officers  of  railroads  are  not  sufficient  to 
meet  such  an  emergency.  It  may  be  assumed 
therefore  that  reasonable  charges  for  demurrage 
and  warehousing  have  come  to  stay,  and  that 
nothing  can  permanently  interfere  with  their 
just  and  active  eiiEorcement- 

It  may  be  said  truly  that  the  rates  enforced 
for  demurrage  and  storage  are  not  based  on  the 
arbitrary  dictum  of  the  carrier,  but  in  all  cases 
bear  just  relation  to  the  nature  of  the  traffic  and 
the  value  of  the  equipment — ^though,  in  no  case, 
as  I  have  stated,  is  the  compensation  adequate. 
Thus  in  the  case  of  demurrage  it  is  shown  by  the 
Interstate  Commerce  Commission  that  the  earn- 
ings of  a  freight  car  exceed  two  dollars  per  day 
when  in  service,  while  the  charge  for  demurrage 
enforced  by  the  carrier  does  not  genemlly  exceed 
one-dollar  per  day.  The  loss  entailed  by  the 
carrier  he  will  suffer  so  long  as  he  does  not 
charge  a  rate  commensurate  with  the   earning 

sory;  to  see  that  there  was  no  discrimination  exercised  in  favor 
of  particular  shippers.  It  was  their  duty  to  see  that  the  rates 
were  uniform  at  particular  centers  and  uniformly  enforced. 
Moreover,  they  were  entrusted  with  the  duty  of  seeing  that  no 
injustice  was  done  to  the  patrons  of  auy  railroad;  or,  in  the 
event  there  had  been,  they  were  empowered  and  directed  to 
correct  it.  The  accounting  connected  with  the  associations  was 
done  by  the  railroad  companies,  each  company  making  its  re- 
ports and  collecting  the  revenues  within  its  own  territory. 

However,  if  through  any  cause  the  car  service  associations 
cease  to  exist  because  of  Government  prohibition  or  otherwise, 
the  machinery  operated  by  them  may  be  operated— although 
perhaps  not  as  effectively — directly  by  the  employes  of  the 
railroad  companies  concerned. 
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••apaoiry  of  the  vehicle,  when  in  use,  less  its  wear 
and  tear.  Xor  are  there  any  just  grounds  for 
the  claim  that  shipp»ers  should  not  be  chained 
njore  per  day  for  demurrage  than  railway  com- 
pani»r.s  enforce  between  each  other  for  the  use  of 
their  cars.  In  the  former  case  there  is  no  recip- 
rocal accommodation  while  in  the  latter  railroads 
use  each  others  cars  in  common,  and  so  derive  a 
mutual  benefit — the  intent  of  the  charge  between 
railroads  being  mainly  to  prevent  the  user  of  a 
car  allowing  it  to  lie  idle  and  so  out  of  service 
rather  than  go  to  the  expense  of  returning  it  to 
the  owner. 

With  this  explanation  I  subjoin  the  accom- 
panying regulations  regai-ding  demurrage  and 
warehousing  without  comment,  it  being  under- 
stood that  while  they  are  actually  in  force  today 
at  great  railway  centers,  they  are  inserted  here 
as  suggestive  rather  than  being  final  and  conclu- 
sive. For  it  is  to  be  said  of  these  rules,  as  of  all 
others  connected  with  railroads,  that  conditions 
govern;  and  so  these  regulations  may  be  con- 
sidered illusti'ati  ve  merely — as  defining  the  rights 
of  railroads  under  certain  conditions — rather  than 
authoritative. 

All  freight  in  carloads  shall  be  subject  to  car 
service  charges,  and  all  freight  held  in  railroad 
warehouses  or  on  platforms  shall  be  subject  to 
storage  charges,  in  accordance  with  the  following 
regulations: 

Forty-eight  hours  will  be  allowed  for  the  load- 
ing or  unloading  of  cars. 

When  the  same  car  is  re-loaded,  ninety-six 
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hours  will  be  allowed  for  anloading  and  reload- 
ing. 

Forty-eight  hours  free  time  will  be  allowed  on 
storage  tracks  of  railroads  bringing  cars  into  the 
territory  covered  by  these  rules  for  placing  of  re- 
consignment  or  switching  orders,  but  this  will 
not  apply  when  cars  are  moved  from  one  delivery 
track  to  another  for  accommodation  of  consignees. 

Time  will  be  computed  from  first  6  p,  m.  after 
arrival,  when  cars  are  held  for  orders,  and  from 
first  6  p.  M.  after  placing  on  delivery  tracks  when 
held  for  loading  or  unloading,  except  as  herein- 
after provided. 

(Note.— The  rules  for  computJni?  time  yarj  somewbat  in  different  locaUtiea. 
Thus  in  one  section  the  charge  ist  frDm  12  o'clock  noon  on  cars  nrtWiDK 
during  the  forenoon;  and  from  7  the  following  day  if  thej  arrive  after 
12  o'clock  noon.) 

In  computing  time,  Sundays  and  the  following 
holidays  are  exempted:  New  Year's  Day,  Lin- 
coln's Birthday,  Washin*2^on's  Birthday,  Decolla- 
tion Day,  Fourth  of  July,  Labor  Day,  Thanksgiving 
Day,  Christmas  Day,  and  all  general  and  muni- 
cipal election  days.  When  a  legal  holiday  falls  on 
Sunday,  the  following  Monday  will  be  exempted. 

Cars  containing  grain  in  bulk  will  be  allowed 
forty-eight  hours  free  time  for  disposition  from 
12  o'clock  noon  of  the  day  of  arrival,  provided 
the  grain  is  subject  to  inspection  and  is  inspected 
before  10  o'clock  a.  m.  of  that  day.  If  inspection 
is  made  after  10  a.  m.,  car  service  will  begin  forty- 
eight  hours  from  12  o'clock  noon  of  the  following 
day. 

Grain  ordered  to  elevators  located  on  tracks  of 
the  railroads  bringing  the  cars  into  the  territory 
covered  by  these  rules  will  be  held  ten  days  free 
of  car  service  from  first  6  p.  m.  after  orders  are 
filed  with  local  agent. 
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Grain  from  connecting  lines  consigned  or 
ordered  to  elevators,  will  be  held  10  days  free  of 
car  service  from  6  p.  m.  of  date  of  receipt  by  the 
railroad  delivering  to  elevatoi. 

Grain  from  connecting  lines  held  for  disposi- 
tion will  be  allowed  forty-eight  hours  free  time 
from  first  6  p.  m.  after  receipt  of  cars  by  second- 
ary line  for  the  placing  of  final  billing  directions 
with  billing  agent. 

Grain  loaded  at  elevators  will  be  allow^ed  forty- 
eight  hours  free  time  from  first  6  p.  m.  after  cars 
are  loaded,  for  placing  billing  directions  with 
billing  agent. 

(Note.— In  one  locality  no  charge  is  made  on  grain  for  delivery  al  public 
elevators:  but  when  it  is  held  out  of  elevators  by  order  of  shipper  or 
consignee,  11  is  subject  to  the  same  rules  as  other  freight) 

Cars  loaded  with  baled  hay  and  straw,  will  be 
allowed  forty-eight  hours  free  time  from  first  7 
A.  M.  after  being  placed  on  track  in  delivery  yard, 
for  the  placing  of  orders.  Forty-eight  hours  addi- 
tional free  time  will  be  allowed  for  unloading, 
computing  time  from  first  6  p.  m.  after  order  is 
filed  at  local  office. 

Cars  loaded  with  coal  and  coke  may  be  held  on 
storage  tracks  of  the  railroads  bringing  cars  into 
the  territory  covered  by  these  rules  ft>r  a  period 
of  seven  (7)  days  free  time  for  disposition. 

(Note:— Seven  days  free  time  Is  allowed  for  disposition  of  coal  and  roketo 
insure  a  supply  of  fuel  at  all  times  in  the  large  cities  and  manufacturiog 
cent(>rs,  and  to  provide  for  irregularities  in  transit  incident  to  low  ciass 
freight  moving  long  distances.  The  rule  is  so  worded  that  seven  days  ii 
the  maximum  time  as  roads  that  originate  coal  at  short  distances  do  Dot 
tind  it  auvisable  to  allow  the  full  seven  days.  In  another  vlace  cars 
loaded  with  coal  and  coke  may  be  held  on  storage  tracks  seTeoty-tvo 
hours;  and  afterwanis  forty -eight  hours  on  unloading  tracks  before 
deTiiirrn^e  is  assessed;  the  same  rule  applies  to  bulk  salt,  lime, ore, aod 
fluxing  materials.) 

Cars  loaded  with  freight  in  bond  will  be  allowed 
forty-eight  hours  free  time  for  unloading  after 
n^h^ase  by  United  States  Customs  officer. 
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Cars  containing  freight  held  for  billing,  mill- 
ing, shelling,  cleaning,  sacking,  or  for  change  of 
load  by  owner  or  his  agent,  will  be  subject  to  car 
service  if  held  in  excess  of  forty-eight  hours,  and 
if  such  shipments  are  transferred  to  other  cars, 
the  charge  will  continue  on  cars  to  which  trans- 
fer is  made,  and  must  be  collected  or  billed  as 
cash  advances. 

Cars  billed  to  order,  when  held  for  bills  of  lad- 
ing or  instructions  are  subject  to  car  service 
charges  at  the  expiration  of  forty-eight  hours 
from  arrival,  and  car  service  must  be  collected 
before  delivery  of  the  freight. 

When  cars  are  held  for  payment  of  freight 
charges,  car  service  will  be  assessed  at  the  expira- 
tion of  forty-eight  hours  from  aiTivaL 

Cars  must  not  be  held  back  from,  or  outside 
of,  place  to  which  they  are  consigned^  for  the 
purpose  of  evading  car  service  charges.  When 
cars  are  held  by  reason  of  consignee  not  being 
ready  to  receive  them,  the  agent  shall  include 
such  cars  in  his  car  service  report,  and  demurrage 
shall  be  charged  thereon  as  provided  in  the  rules. 

When  any  consignee  is  unable  to  receive  freight 
or  to  unload  cars,  and,  for  that  reason,  the  deliv- 
ering line  refuses  to  receive  cars  from  connecting 
lines  consigned  to  such  consignee,  the  agent  of 
such  connecting  line  or  lines  holding  cars  for 
such  consignee  shall  immediately  notify  the  con- 
signor or  consignee  of  the  cars  so  held,  and  of  the 
inabi-ity  to  forward  or  deliver  the  same,  and  shall 
charge  car  service,  if  delivery  cannot  be  effected 
within  free  time  allowed  for  reconsignment. 

At  the  expiration  of  free  time  (i.  e.,  the  time 
allowed  the  patron  by  a  company  to  load  or  un- 
load a  car)  a  charge  of  one  dollar  per  carper  day, 
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or  fraction  thereof,  must  be  collected  for  deten- 
tion of  all  cars  held  for  loading  or  unloading,  or 
subject  to  order  of  consignors,  consignees  or  their 
agents. 

When  both  cars  and  tracks  on  which  cars  are 
held  are  owned  by  the  same  party,  not  a  railroad 
company,  no  charge  will  be  made;  but  when 
private  cars  are  detained  on  tracks  of  other  firms 
or  individuals,  or  on  tracks  belonging  to  or  oper- 
ated by  railroads  within  the  territory  covered  by 
these  rules  and  subscribing  thereto,  the  estab- 
lished charge  shall  apply. 

Storage  will  be  charged  when  freight  unloaded 
at  railroad  warehouses  or  platforms  is  not  removed 
l)y  consignee  within  forty-eight  hours  from  first 
6  p.  M.  after  cars  are  unloaded. 

Freight  in  cars  placed  on  delivery  tracks  and 
subsequently  sent  to  railroad  warehouses  or  plat- 
forms, is  subject  to  car  service  rules  while  on 
delivery  tracks,  and  storage  rules  after  cars  are 
unloaded  at  warehouses  or  platforms. 

Freight  upon  which  the  tree  time  has  expired 
while  on  delivery  track,  and  subsequently  sent 
to  warehouses  or  platforms,  shall  be  subject  to 
storage  charge  immediately  when  unloaded  at 
warehouses  or  platforms. 

Freight  received  for  shipment  at  railroad  ware- 
houses or  platforms  will  be  charged  storage,  if 
held  more  than  forty-eight  hours^  from  first  6 
p.  M.  after  receipt,  to  complete  a  shipment  or  for 
forwarding  directions. 

When  freight  is  held  in  railroad  warehouses  or 
on  platforms  in  excess  of  free  time,  charge  will 
be  made  for  storage  at  the  rate  of  five  cents  per 
ton  per  day. 

Any  fractional  part  of  two  thousand  pounds 
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will  be  computed  as  a  toD^  and  any  fractiooal 
part  of  twenty-four  hours  will  be  computed  as 
a  day. 

A  minimum  storage  cnarge  of  five  cents  per 
day  will  be  made  on  each  consignment  of  freight 
of  less  than  two  thousand  pounds. 

(Note.— storage  rules.  It  may  be  said,  are  n^^ceasary  to  the  fair  Mitl  itotur- 
tiai  application  of  the  car  service  nilebi:  i^l^o,  to  prevent  congestion  ut 
freight  houses,  by  enforcing  prompt  removal  of  freight.) 

Cars  containing  freight  to  be  delivered  from 
track  warehouses  or  platforms,  shall  be  switched 
immediately  on  arrival,  or  as  soon  thereafter  as 
the  usual  routine  of  yard  work  will  permit. 

The  delivery  of  cars  consigned,  or  ordered,  to 
private  tracks  or  designated  public  delivery 
tracks,  shall  be  considered  to  have  been  effected 
when  such  cars  have  been  placed  on  the  tracks 
designated,  or,  if  such  tracks  be  full,  when  the 
road  offering  the  cars  would  have  made  delivery 
had  the  condition  of  such  tracks  permitted. 

Agents  must  collect  car  service  charges  regard- 
less of  the  state  of  the  weather,  unless  exemption 
is  authorized  by  the  official  having  the  disposition 
of  such  matters. 

Live  stock  and  material  belonging  to  the  rail- 
road shall  be  exempt  from  car  service  rules,  and 
shall  not  be  included  in  reports. 

Car  service  (demurrage)  and  storage  charges 
must  be  collected  in  the  same  manner  and  with 
the  same  regularity  and  promptness  as  transpor- 
tation or  switching  charges. 

Freight  upon  which  car  service  or  storage 
charges  have  accrued  shall  not  be  removed  from 
the  railroad  company's  premises  until  the  charges 
thereon  have  been  paid.  When  consignors  or 
consignees  refuse  to  pay,  agent  will  hold  freight 


78  SCIESCE  or  RAILWAYS. 

until  payment  is  made  and  assess  regular  charges 
until  the  freight  is  removed;  or,  at  his  option,  ne 
ma\^  send  freight  to  a  public  warehouse  or  yanl. 
where  the  same  must  be  held  subject  to  storage 
charges,  in  addition  to  all  other  charges. 

When  cars  are  detained  on  private  tracks  be- 
yond the  free  time  for  loading  or  unloading,  and 
payment  of  car  service  charges  is  refused,  agents 
must,  after  giving  five  days'  notice,  decline  to 
switch  cars  to  private  tracks  of  such  parties;  and 
thereafter  tender  freight  from  public  team  tracks, 
and  collect  freight  charges  before  delivery,  until 
satisfactory  guarantee  is  given  that  the  car  ser- 
vice rules  will  be  complied  with;  the  ofBcial  in 
charge  of  such  matters  must  be  promptly  advised 
of  such  action. 

When  grain  is  held  for  an  elevator  in  excess  of 
free  time,  car  service  charges  must  be  collected 
from  the  elevator. 

Car  service  charges  due  for  detention  of  cars 
ordered  to  connecting  lines  within  the  switching 
limits  of  the  territory  covered  by  these  rules  shall 
be  collected  by  the  agent  of  the  forwarding  line. 
When  cars  are  ordered  or  destined  to  points  be- 
yond switching  limits,  the  agent,  at  his  option, 
can  cr)llect  from  shipper  or  consignee,  or  let  the 
charges  follow  as  advances. 

All  claims  for  relief  from,  or  refund  of  charges 
collected  under  these  rules,  and  all  other  claims 
shall  be  referred  with  full  explanations  to  the 
official  in  charge  of  demurrage  and  storage  ser- 
vice. 

A^^ents  of  railroads  must  make  and  send  to  the 
official  in  charge  of  demurrage  and  storage  a 
record  of  all  freight  subject  to  car  service  and 
storage  rules,  on  such  forms  and  in  such  manner 
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as  may  from  time  to  time  be  prescribed,  and  give 
such  other  information  in  relation  to  car  service 
and  storage  as  may  be  required. 

The  foregoing  rules  are  complete  in  them- 
selves. Usages,  however,  differ  according  to 
conditions  and  measures*  Thus,  at  one  point 
two  cents  per  cwt,  will  be  charged  for  storage 
on  potatoes,  apples  and  other  similar  products 
for  the  first  week,  and  three-fourths  of  a  cent  for 
each  succeeding  week  or  fraction  thereof;  on 
canned  goods,  sugar,  and  other  specified  articles, 
the  rate  will  be  one  and  one-half  cents  per  cwt.  for 
the  first  week,  and  so  on.  Another  group  of  rail- 
ways will  charge  one  cent  per  cwt.  on  all  classes 
of  freight  with  a  minimum  of  ten  cents  for  any 
one  consignment,  and  a  maximum  therefor  of 
one  dollar  per  day.  Still  another  group  will — 
because  of  laf'k  of  facilities— make  it  a  rule  to 
deliver  all  packages  of  freight  at  a  public  ware- 
house at  the  expiration  of  free  time  allowed  con- 
signees. In  all  cases  however  the  charge  is 
along  well  considered  lines  and  is  both  reason- 
able and  proper. 

In  the  enforcement  of  the  regulations  govern- 
ing demurrage  and  storage  charges,  careful  pro- 
vision is  made  to  prevent  injustice  being  done 
to  the  patrons  of  railways,  such  as  a  charge  for 
detentions  for  which  they  are  not  responsible. 
Reasonable  concessions  are  also  made  in  regard 
to  time  allowed  for  loading  and  unloading  par- 
ticular classes  of  freight.  In  every  case  the 
carrier  is  quick  to  accord  relief  where  bu  unjust 
charge  has  been  made. 
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Prior  to  the  arbitrary  enforcement  of  demur- 
rage and  storage  charges  an  intolerable  misuse  of 
freight  cars  prevailed.    Consignees,  with  no  othei 
place  of  business  than  a  desk,  perhaps,  would 
receive  freight  in  car-lots  and  upon  its  arrival. 
failing  to  find  a  customer,  would  hold  the  cars 
on  the  track  until  they  were  able  to  dispose  of 
the  freight.     Or,  after  exhausting  the  patience 
of  one  carrier,  would,  upon  payment  of  a  small 
switching  charge,  move  the  car  to  the  tracks  of 
another  company  and  so  repeat  the  delinquency. 
It  often  fell  out  in  the  case  of  delays,  that  the 
contents  of  the  car  would  so  depreciate  in  value 
that  the  railroads  could  not  realize,  by  enforced 
sales,  sufficient  to  pay  their  just  charges.     Buy- 
ers, emulous  of  gain,  would  order  large  supplies 
in  order  to  take  advantage  of  a  favorable  market 
and,  on  arrival  of  the  goods,  owing  to  lack  of 
storage  facilities,  would  leave  the  freight  on  the 
tracks,  or  in'the  warehouses  of  the  company.    A 
very  large  percentage  of  the  freight  received  by 
carriers  at  large  centers,  is  deliverable  in  car  lots 
upon  the  tracks  of  other  companies.     Prior  to 
the  enforcement  of  fixed  regulations  goveniiDg 
demurrage  a  serious  condition   confronted  the 
owners  of  cars  passing  to  connecting  lines.    Thus, 
a  car  owned  by  the  Erie  would  be  switched  to 
the  track  of  another  road  having  a  correspond- 
ing terminal,  with  the  result  that  there  being  no 
arbitrary  rule  in  regard  to  the  return  of  the  car, 
it  would  fall  out  that  the  Erie  would  be,  little 
by  little,  divested  in  this  way  of  its  rolling  stock 
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and  so  unable  to  afford  accommodations  to 
patrons. ' 

In  coDclusiori  it  may  be  said  in  regard  to  the 
enforcement  of  arbitrary  regalations  governing 
demurrage,  that  in  1888,  prior  to  such  enforce- 
ment, the  average  detention  of  a  car  by  patrons, 
was  tive  days.  In  1903,  after  fifteen  years  of 
definite  enforcement  of  such  rules,  the  average 
was  reduced  to  1.69  days  per  car.  This  gain- 
on  the  basis  of  the  freight  car  equipment  of 
railroads — was  equal  to  an  addition  of  815,923 
cars  to  the  equipment  of  American  railways,  and 
to  that  extent  afforded  those  who  use  freight 
cars  that  additional  accommodation  over  old 
conditions.  From  whatever  point  viewed  the 
due  enforcement  of  demurrage  charges  may  be 
said  to  be  a  public  and  private  necessity  ;  it  less- 
ens waste  of  needed  facilities  and  in  a  measure 
protects  the  just  rights  of  the  carrier. 


CHAPTER   YI. 

Forms  Used  in  Supervising  and  Administering 
THE  Demurrage  and  Storage  Service. 

Note.— The  accompanying  blanks  fully  eiplaln  iheir  purpose  iind  how  cotn- 
piled.  They  are  adaptations  of  tbose  fouDd  ti>  be  of  practical  uUliiiy  and 
are  available  without  any  changt^  wbateTer  for  use  by  uar  servts.13  aa^oc- 
i  a  lions,  or  directly,  by  a  railroml  company,  if  It  desireR.  to  enforce  tts 
demurrage  and  stcrage  charges  mrough  It^  own  officers  CQd  employes. 

Form  No. 

D-s.  1.  station  record  of  cars  subject  to  car 
service. 

d-s.  2.  agent's  daily  report  of  cars  received, 
ordered,  placed  and  released. 

d-s.  8.  notice  to  agent  of  errors  and  omis- 
sions in  his  daily  car  service  report. 

d-s.  4.  headquarters  record  of  car  service. 

d-s.  5.  agent's  weekly  statement  of  car  ser- 
vice charges  collected. 

d-s.  6.  agent's  monthly  statement  of  uncoi^ 
lected  car  service  charges. 

d-s.  7.  monthly  statement  for  the  railroad 
company  of  car  service  charges 
chargeable  against  its  agents. 

d  s  8.  authority  (in  duplicate)  for  agent  to 
refund  car  service  charges. 

]>-s.  {).  authority    to    cancel    car    service 

CHARGES. 

D-S.  10.  AGENT'S  DAILY  REPORT  OF  CHARGES  AS- 
SESSED FOR  STORAGE  OF  FREIGHT. 

D-S.  11.  AGENT'S  WEEKLY  STATEMENT  OF  STORAGE 
CHARGES  COLLECTED. 

D-S.  12.  AGKNT'S  MONTHLY  STATEMENT  OF  UNCOL- 
LECTED STORAGE  CHARGES. 

D  S.  13.     MONTHLY   STATEMENT  FOR  THE    RAILROAD 
COMPANY  OF  STORAGE  CHARGES  CHARGE- 
ABLE TO  ITS  AGENTS. 
C83) 
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NOTICE  TO  AGENT  OF  ERRORS  AND  OMISSIONS  IN  HIS 
DAILY  CAR  SERVICE  REPORT. 


To_ 


.Agent,. 


.Railroad  Co. 


.Station. 


On  receipt  of  this  form,  the  agent  will  sign  his  name  thereto  and  return 
the  original  to  the  maker  (retaining  the  duplicate  for  file)  provided  charges 
vs  corrected  are  in  accordance  with  the  record.  If  not  correct,  the  origlnsl 
»od  duplicate  should  be  returned  with  explanation. 


tOUR  DAILY  CAR  SERVICE  REPORT  FOR  CARS  RBIiVftSBD  6  P.  M.. 

reads  as  follows: 


_19 


CAR 

RECEIVED 

OROERED 

PLACED 

RELEASO 

Cmr  S«r. 

CONTNTS 

CONSIGNEE 

No. 

Initial 

IN  CONFORMITY  WITH  THE  CAR  RECORD.  THC  CHARQC 
AGAINST  YOUR  STATION  HAS   BEEN  CHANGED  TO  READ  AS  FOLLOWS: 


CO 
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.__ 


< 


^^ 
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D-S^ 


AGENTS  WEEKLY  STATEMENT  OF  CAR  SERVICE 
CHARGES  COLLECTED. 


_St*tiOtt, . 


J9 


To 


Dear  Sir: 

Tte  foUowing  is  a  statement  of  car  service  char^ges  collected  by  me  for 

ite  week  ending I*. —  'or _ E.  B.  Co. 

— . ^eat 

Co. lections  should  not  be  included  no  ill  final  rele^^e  of  cur. 
Note.— This  return  is  necessary  In  writing  up  record  form  4  at  Bead- 
quarters. 


DATE 
R£l.£ASEO 


AMOUNT 
COLLECTED 


FROM  WHOM  COLLECTED 
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SUPEUYISTON  OF  OAUS, 

AUTHORITY  (IN  DUPLICATE)  FOR   AGENT  TO 
CAR  SERVICE  CHARGES, 

ORIGINAL. 


To^ 


Agent. 


_R  R,  Co-         Claim  yo._ 


DxAE  Sin:— 

You  will  please  refund  tn  

the  following  amoxinut  collected  by  ^ou  accounL  of  cur  acrivlo^  on  cartf 
enuiiieraii?a  below.  Please  be  panltult^r  t-ti  lutae  receipt  In  dupJieai^  (qh 
rurms  berewilb).  allowinfjr  no  aEleratloD  or  emsure  to  lie  mode  Ebereon.  Wbea 
(seitlemept  b*?  been  effeoted,  aond  oriijiiial  retj^tpi  to  the  accouTitlJij:  officer 
of  your  (Toni DUD V  and  ibe  duplicate  to  ibis  ofUoe,  togetbor  Willi  all  pnpersr 
coobected  witti  tbB  clulm. 


CAR                            t 

CAB  SBKTICB 

Humljer 

Initial 

Amount 
Colleoted 

Amount  tube 
Refunded 

1 

1 

,_4 

i 

» 

RECEIPT. 


Received  of_ 


Dollars,  ($_ 


_Atrent,  the  sum  of 


in  payment  of  amount  referred  to  in  the  above  btattmeui,  uiid  in  full  settle- 
ment of  claims  for  the  cars  mentioned. 


02  SCIENCE  OF  RAILWAYS. 

AUTHORITY  TO  CANCEL  CAR  SERVICE  CHARGES. 

19 

To Agent.         Claim  No. 

of R.  R.  Co. Station. 


Dear  Sir: 

You  are  hereby  authorized  and  directed  to  cancel  car  service  charges 
assessed  against  the  following  cars  account  of 


Note.— You  will  send  this       Yours  truly 

sheet  to  ihe  accounting  officer       

of  your  company  as  your  au- 
thority  for  canceling  the 
charges  enumerated  below.  


Car      ,  Amount   '  Amount  lo        Date 

Number    ^nuiais      Assessed  i  becancel'd     Released 


Rkmarks 


Claim  No 


_R.  R.. 


_Station._ 


J» 


Dear  Sir:  In  accordance  with  the  authority  contained  in  your  order  of 
_19 ,  I  have  this  dso^  canceled  •_ 


car  service  charRes  mentioned  therein,  and  herewith  return  to  ycmall  pa- 
pers connected  with  the  claim. 

. Af«^ 

NoTB.— Agent  will  nil  up  this  form  and  detach  and  forward  as  indicated. 
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CHAPTER    VIT, 

Joint  Use  of  Cars  by  Railroads  and  the  Super- 
visory Accounting  Occasioned  Thereby. 

The  wide  use  of  cars  in  common  by  the  rail- 
roads of  America  renders  the  duty  of  watching 
)ver  them  one  requiring  systematic  method  and 
painstaking  care.  In  the  early  days  of  railways 
nter-road  freight  was  rebilled  and,  in  the  main, 
eloaded  at  the  point  where  it  was  to  leave  one 
ailroad  for  transportation  on  another.  Now, 
nuch  of  this  freight  is  billed  through,  the  car  in 
vhich  it  was  originally  loaded  being  transferred 
o  the  connecting  road,  and  so  on  to  the  final 
lesti  nation. 

And  wherever  there  is  a  railroad  of  standard 
auge  connecting  with  other  roads,  there  we  will 
nd  this  community  of  interest,  this  neighborly 
xchange  of  facilities,  this  avoidance  of  delays. 

In  America  no  distance  is  too  great,  no  locality 
30  remote,  it  may  be  said,  not  to  be  visited, 
lore  or  less  often,  by  the  cars  of  railroads  at  the 
irthest  extremity  of  the  continent.  Because  of 
lis  wise  provision  it  is  as  if  one  company  owned 
II  the  equipment  and  operated  it  in  common  for 
le  general  good.  This  great  convenience  and 
iving  in  time  the  railroad  companies  afford  the 
Lisiness  world:  and  thus  they  are  breaking  down 
le  barriers  that  have  existed  between  the  dif- 

(97) 


1 


r 


1**  SCTESCE  OF  RAILWAYS. 

ferent  countries,  and  with  them  the  national 
enmities  and  prejudices  that  have  prevailed  in 
the  past.  For  these  cease  to  have  force  when 
those  who  possess  them  discover  the  advantages 
that  attend  free  international  intercourse:  and 
the  fact  that  trade  flows  back  and  forth  across 
our  National  borders  with  unimpeded  freedom— 
so  far  as  carriers  are  concerned — is  abundant 
evidence  that  the  inhabitants  of  the  countries,  to 
the  north  and  south,  find  advantage  as  do  our 
owr\  people  in  such  interchange  of  commodities. 
And  from  a  merely  sentimental  point,  what 
American's  heart  has  not  beat  the  faster  when, 
in  some  far-off  place,  his  eyes  have  suddenly  been 
gladdened  with  the  sight  of  a  railway  car  that 
comes  from  his  own  neighborhood  and  that  is  as 
familiar  to  him  as  his  doorpost! 

Thus  the  cars  of  standard  roads  intermix,  trav- 
ersing every  part  of  the  continent — and  so  far 
as  the  observer  can  see — seemingly  lost  to  the 
supervision  of  their  owner.  But  as  a  matter  of 
fact,  he,  through  his  oflBcers  never  for  a  moment 
loses  sight  of  his  property,  nor  ceases  to  jealously 
watch  its  whereabouts,  nor,  finally,  fails  to  en- 
force compensation  for  its  use.  Not  only  that. 
but  he  insists  upon  its  being  returned  within  a 
reasonable  time.  The  enforcement  of  this  neces- 
sary procedure  he  entrusts  to  men  experienced 
in  such  matters,  and  it  is  their  duty  to  see  that. 
when  a  car  has  performed  its  allotted  burden. 
it  is  sent  home.  Another  duty,  and  anal- 
ogous to  this,  that  the  owner  of  cars  performs, 
is  that  of  keeping  a  watchful  eye  over  the  cars 
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f  other  companies  that  he  may,  for  the  moment; 
ave  on  his  line.  These  he  requires  shall  be  sent 
ome  with  all  possible  expedition,  that  the  cbarjje 
jT  their  use  and  the  fines  inflicted  for  undue  de~ 
entions,  may  not  be  burdensome  or  out  of  pro- 
ortion  to  the  value  his  company  has  received 
rem  the  use  of  the  cars.  In  this  duty,  as  in  that 
f  watching  over  the  cars  of  his  company  on 
ther  roads,  the  owner  enlists  the  co-operative 
ffort  of  all  his  officers  and  employes  who  are  in 
ny  way  charged  with  the  movement  of  cars. 

Two  phases  of  the  subject  present  themselves 
1  connection  with  the  use  of  cars  by  railroads, 
►ne  the  handling  or  distribution  thereof  as  re- 
uired  by  the  needs  of  business ;  the  other,  the 
ompiling  of  such  accounts  and  returns  as  may 
e  necessary  to  fix  the  balances  that  railway 
orapaniesowe  each  other  for  the  joint  use  of 
aeir  respective  cars. 

On  some  roads  these  duties  are  merged  under 
ne  officer ;  but  as  railroads  have  increased  their 
lileage  and  the  number  of  their  cars,  some  of 
lem  have  divided  the  work,  placing  the  first 
amed  under  an  officer  more  or  less  commonly 
nown  as  the  Car  Service  Agent ;  and  the  second 
nder  an  official  we  may  call  the  Auditor  of  Car 
ccounts.  This  division  of  work  has  been  made 
)r  the  reason  that  the  distribution  of  cars  (plac- 
ig  them  where  needed)  is  an  operating  or  exec- 
tive  function  requiring  that  the  responsible 
[ficial  shall  keep  himself  actively  informed  of 
le  business  needs  of  the  road  by  being  in  touch 
ith  the  forces  responsible  for  its  traffic  and  the 
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expeditious  and  economical  handling  of  the  equip- 
ment in  the  discharge  of  business.  On  the  other 
hand,  the  keeping  of  the  accounts  and  records 
necessary  to  determine  balances  due  to  and  from 
railroads  is  of  a  clerical  nature,  like  all  other 
matters  connected  with  the  Accounting  Depart- 
ment, It  is  the  duty  of  the  official  in  charge  of 
this  work  to  see  that  accurate  account  is  kept 
of  the  cars  interchanged  by  railroads  and  that 
due  compensation  is  rendered  therefor. 

It  is  because  of  the  dissimilarity  of  the  duties 
and  responsibilities  connected  with  the  two 
classes  of  work  that  the  division  of  the  work 
referred  to  above  has  been  made.  For  it  has 
been  found  by  practical  experience  that  an  officer 
especially  qualified  to  attend  to  the  handling  and 
distribution  of  cars  is,  through  temperament  aud 
concentration  of  his  mind  in  other  directions, 
oftentimes  not  as  well  qualified  to  look  after  the 
accounts  (bookkeeping)  as  an  officer  schooled  in 
such  matters  and  giving  the  subject  undivided 
attention.  However,  wherever  these  widely  dif- 
ferent qualities  or  capacities  of  mind  and  energy 
are  possessed  by  one  man,  the  division  of  the 
work  as  pointed  out,  will  not  be  so  apparent. 

The  duties  of  the  Car  Service  Agent,  I  have 
endeavored  to  describe  with  some  particularity 
elsewhere.  Those  that  are  or  may  be  assigned 
to  the  Auditor  of  Car  Accounts,  as  above  ex- 
plained, with  the  forms  necessary  to  a  proper 
discharge  of  the  work  are  described  further  on. 
One  of  his  duties,  and  perhaps  the  most  im- 
portant, relates  to  the  keeping  of  the   records 
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and  accounte  of  the  amount  liis  company  owes 
to  other  companies  for  the  use  of  their  cars,  and 
vice  versa.  These  I  tske  up  first.  And  it  may 
be  said  in  this  connection  that  there  are  two 
bases  of  settlement  for  the  joint  use  of  cars  by 
railroads.  That  based  on  the  mileage  they  make 
on  the  road  using  them  ;  and  that  based  on  what 
is  known  as  the  per  diem  system^the  latter  an 
agreement  to  pay  a  stipulated  amount  for  each 
car  each  day  that  it  is  in  the  possession  of  the 
using  company.  The  first  method  has  been 
largely  supplanted  in  America  by  the  second. 
This  because  under  the  fii*st  named,  due  respon- 
sibility cannot  b3  fixed  nor  active  effort  be 
assured,  on  the  part  of  the  using  company,  that 
it  will  return  the  car  at  the  earliest  practicable 
moment.  Of  the  mileage  system,  too,  a  belief 
or  suspicion  sometimes  arie;es — -not  well  founded 
perhaps — as  to  whether  the  using  company  is 
always  careful  to  report  the  full  mileage  made ; 
also  doubt  as  to  whether  the  system  of  accounts 
necessary  to  secure  full  returns  is  as  comprehen- 
sive and  as  rigidly  enforced  as  it  should  be. 
Moreover  as  a  company  under  that  method  of 
compensation,  does  not  have  to  pay  for  the  use 
of  a  car  except  on  the  basis  of  mileage — i.  e., 
when  it  is  in  active  use — it  follows  that  there  is 
no  particular  urgency  on  the  part  of  the  using 
company  to  return  it  to  the  owner  when  idle ; 
and  when  local  business  presses  foreign  cars  are, 
as  a  matter  of  convenience  and  excusable  thrift, 
allowed  to  lie  on  the  sidings  awaiting  a  more  con- 
venient season  to  be  returned  to  the  owner.    The 
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mileage  system,  while  admirable  in  theory,  and 
also  in  practice  in  many  particulars,  does  not,  it 
is  apparent,  adequately  protect  the  owner  of  cars 
in  use  by  other  companies.  And  it  is  no  justifi- 
cation of  the  system  to  say  that  all  companies 
being  equally  lax,  equally  neglectful  in  handling 
the  cars  of  other  companies,  the  owner  is  pro- 
tected because  of  the  uniformity  of  the  practice- 
in  other  words  he  being  as  negligent  in  handling 
the  cars  of  other  roads  as  they  are  in  handling 
his,  the  loss  is  in  that  way  made  good.* 

In  introducing  the  Per  Diem  system  covering 
the  joint  use  of  cars,  the  rate  agreed  upon,  (of 
20c  per  day  to  be  paid  to  the  owner  of  the  car,) 
it  is  unnecessary  to  say  was  not  entirely  satis- 
factory. Each  company  was  governed  in  the 
matter  wholly,  of  course,  by  self  interest — by  its 
environment.  Some  claimed  the  rate  was  too 
low,  others  that  it  was  too  high.  And  it  is,  per- 
haps, not  too  much  to  say  that  no  rate  that  ever 
will  be  agreed  upon  will  be  entirely  satisfactory. 
Some  will  think  it  is  excessive,  others  the  re- 
verse. And  the  same  may  be  said  in  regard  to 
the  rates — some  of  which  are  particularized 
herein — for  the  use  of  trains,  locomotives,  tracks, 
fines  for  holding  cars,  and  so  on.  And  because  of 
this  they  are  not  given  herein  as  authoritative  or 
likely  to  be  permanent.    They  are  intended  to  be 

*  More  particular  reference  to  the  mileajg^  basis  as  a  method 
of  settlement  between  railroads  for  the  joint  use  of  oars,  is 
referred  to  in  another  volume  of  the  **  Science  of  Railways." 
While  other  methods  that  may  be  enforced  with  ^realer  surety 
will  be  adopted  more  or  less  generally  as  a  substitute  for  the 
mileajre  basis,  it  will,  nevcriheless,  always  be  in  some  ^Tor. 


suPERvrsro^''  of  oabs. 

illustrative  merely;  to  approximately  represent 
what  carriers,  under  eertniu  normal  conditions, 
may  agree  among  themselves  to  pay  for  certain 
privileges,  rights  and  usages. 

This  is  also  true,  too,  of  any  rates  that  may  be 
agreed  upon  between  companies  in  regard  to 
compensation  for  handling  engines,  trains,  crews, 
and  loaded  and  empty  cars,  belonging  to  other 
companies.  Like  all  other  things  they  are  ad- 
justed to  meet  conditions;  to  conform  to  the  law 
of  demand  and  supply.  Such  being  the  case  it 
will  be  understood,  therefore,  that  wherever 
specific  figures  are  used  herein,  they  are  intended 
to  be  illustrative  rather  than  fundamentaL 

A  necessary  feature  of  great  interest  in  con- 
nection with  the  supervision  of  cars,  that  I  may 
mention  before  proceedings  is  the  preservation  of 
the  history  of  each  car:  the  time  it  was  built, 
when  destroyed,  when  replaced,  and  other  par- 
ticulars regarding  its  character.  The  accom- 
panying form  has  been  found  to  answer  the  pur- 
pose of  a  record.     It  may  be  called  an 
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This  record  contains  the  history  of  every  car 
owned  by  a  company.  It  is  valuable  for  purpose 
of  reference,  and  the  officer  who  has  it  in  charge 
is  notified,  without  delay,  both  of  the  building 
and  destruction  of  cars.  And  naturally  it  is  to 
him  that  the  superintendent  of  cars  will  go  when 
he  wishes  to  number  a  car  or  group  of  cars;  for 
only  the  keeper  of  the  record  has  knowledge  of 
the  vacant  numbers  available  for  such  use. 

The  accounting  connected  with  the  joint  use 
of  cars,  because  of  the  wide  territory  they  trav- 
erse and  the  great  number  of  vehicles  thus  em- 
ployed, requires  minute  and  comprehensive  over- 
sight. Methods  must  be  such  as  to  follow  the 
car  day  by  day  to  see  that  the  amount  justly  due 
the  owner  is  made  a  matter  of  record  and  finally 
accounted  for.  The  report  (monthly  settlement 
account)  of  a  company  for  such  use  of  cars  is, 
for  the  moment  accepted,  as  correct  and  the  bal- 
ance between  the  two  roads  concerned  is  struck 
on  that  basis.  But  afterwards  the  statement  is 
carefully  scrutinized,  item  by  item,  and  in  the 
event  of  any  error  or  omission,  the  company 
rendering  the  report  is  duly  notified  and  re- 
quested to  add  to  or  deduct  from  its  next  report 
the  amount  of  the  mistake.  The  reports  thus 
passed  between  companies,  with  other  exchanges 
concerning  details,  afford  all  the  information 
necessary  to  a  proper  supervision  of  the  work 
from  day  to  day,  and  finally  a  correct  audit  of  the 
accounts  at  the  end  of  the  month.  When  the 
balance  for  or  against  a  company  is  ascertained, 
it  is  certified  to  the  proper  official  for  final  set- 
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tlenient  and  thus  a  balance  is  struck  and  the 
creditor  company  draws,  without  notice,  for  the 
balance  due  it.  In  respect  of  this  it  does  not 
matter  whether  the  accounts  are  arrired  at  on  a 
mileage  or  per  diem  basis.  Whatever  amount 
a  company  owes  the  other,  including  penalties 
and  rebates  (called  reclaims),  is  included  in  the 
monthly  statement,  and  forms  a  part  of  the  bal- 
ance drawn  for. 

The  work  of  compiling  and  auditing  these  re- 
turns falls  to  the  Auditor  of  Car  Accounts  and  it 
is  he  who  certifies  the  balances  for  settlement 
between  the  companies.  And  as  the  method  of 
settlement  in  America,  for  the  joint  use  of  cars, 
will  be  based  more  or  less  generally  on  the  per 
diem  system,  particulars  concerning  such  method 
are  at  once  interesting  and  of  common  use  to  all 
having  anything  to  do  with  railway  equipment 
or  accounts.  The  details  connected  with  the 
system  may  properly  be  prefaced  by  explaining 
the  few  and  simple  definitions  that  have  been 
agreed  upon  in  the  technical  nomenclature  of 
the  system.  Thus,  in  returns  and  correspon- 
dence in  reference  to  the  joint  use  of  cars  the 
term 

IIoiuc  ('ar— Is  everywhere  uuderstood  to  mean  a  car  on  the  road 

to  which  it  belongs. 
Foreifjii  Car — A  ear  ou  a  road  to  which  it  does  not  belong. 
Private  Car — A  car  having?  other  than  railroad  ownership. 
Hniue — A  location  where  a  car  is  in  the  hands  of  its  owner. 
Home  Koad— The  road  which  owns  a  ear,  or  upon  which  the 

home  of  a  private  car  is  located, 
iiome  Route— The  line  of  intermediate  roads  over  which  a  for- 

•  ign  oar  was  moved  from  home. 
Home  Junction — A  junction  with  the  home  road. 
Heme  Koute  Junction— A  junction  on  the  home  route. 


SUFMI^VISTON  OF  CARS. 

Switching  Service — The  movement  of  a  car  (by  another  com- 
pany) that  is  to  bti  loaded  or  unloaded;  also  the  movement 
of  a  car  between  railroads— all  within  designated  ewitclih)g 
limits— for  which  a  charge  is  made  agaioat  the  road  per- 
forming the  service  — such  road  not  participating  in  the 
earnings  that  accrue  from  transporting  the  freight,  but  de- 
riving a  revenue  from  the  switching  service  it  performs. 

The  rates  enforced  io  coQcectiorl  with  the  per 
diem  system,  like  all  regulations  regarding  the 
interchange  of  equipment  and  traffic  between 
railroads,  will  be  changed,  as  already  pointed 
out,  from  time  to  time — or  abrogated  entirely — 
according  to  the  interest  of  the  companies  inter- 
ested. But  the  rules  and  regulations — or  formu- 
las— governing  the  business,  like  all  such  regu- 
lations, can  never  vary  greatly.  Indeed,  they 
must  of  necessity  be  substantially  the  same. 
For  that  reason  the  methods  devised  by  the  rail- 
road companies  interested^  governing  the  en- 
forcement of  the  per  diem  system,  given  below, 
will  always  be  interesting  and,  in  the  main, 
accurate. 

The  following  are  the  provisions  in  question, 
omitting  the  rates  which,  as  we  know,  will  ever 
be  a  changeable  quantity  : 

Regulations  Governing  Settlements  Between 
Railway  Companies,  for  the  Joint  Use  op 
Freight  Cars,  on  the  Per  Diem  Basis. 

1.  The  rate  for  the  use  of  freight  cars  shall 
be  —  cents  per  car  per  day,  which  shall  be  paid 
for  every  calendar  day,  and  shall  be  known  as 
the  per  diem  rate. 
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2.  Days  shall  be  reckoned  by  subtracting  the 
date  of  receipt  from  the  date  of  delivery.  The 
day  of  receipt  shall  be  disregarded,  and  payment 
made  for  day  of  delivery. 

A  road  receiving  and  delivering  a  car  on  the 
same  date  shall  not  pay  the  per  diem  for  that 
day. 

3.  A  road  shall  have  the  right  to  demand  the 
return  of  its  car  after  it  has  been  twenty  days 
consecutively  on  any  road.  If  the  car  is  held  bj 
that  road  more  than  ten  days  after  the  date  of 
such  notice — on  the  prescribed  form — making 
thirty  days  in  all,  thereafter  a  penalty  rate  of 
—  cents  per  day  in  addition  to  the  per  diem  rate 
shall  be  paid  by  such  road  for  the  further  use  of 
that  car. 

4.  All  railroads,  including  ferry  lines,  shall 
be  responsible  to  the  car  owner  for  amounts 
accruing  for  the  use  of  a  car  at  the  established 
rates,  whether  such  car  is  in  road  service  or 
switching  service,  until  the  car  has  been  delivered 
to  the  owner  or  to  another  road. 

5.  An  arbitrary  amount  (previously  agreed 
upon)  for  each  car  in  switching  service — ^held  be- 
yond a  stipulated  time — ^may  be  "reclaimed" 
(exacted)  by  the  switching  line,  from  the  road 
for  which  the  service  was  performed.  The 
amount  is  based  upon  the  average  number  of 
days  actually  required  to  perform  the  service,  as 
agreed  upon  beforehand  by  the  roads  directly 
interested,  for  the  territory  in  questiotu  (See 
definition  of  "Switching  Service.") 

6.  Cars  shall  be  considered  as  having  been 
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delivered  to  a  connecting  railroad  when  placed 
upon  the  track  agreed  upon  and  designated  as 
the  interchange  track  for  such  deliveries — ac- 
companied or  preceded  by  proper  data  for  for- 
warding— and  accepted  by  the  car  inspector  of 
the  receiving  road.  Unless  otherwise  arranged 
between  the  roads  concerned,  the  receiving  road 
shall  be  responsible  for  the  cars,  contents  and 
per  diem,  after  receipt  of  the  proper  data  foi 
forwarding  and  until  they  have  been  accepted  bj 
its  inspector  or  returned  to  the  delivering  road, 

7.  In  case  a  road  delivers  an  empty  foreign 
car  without  the  consent  of  the  owner  to  a  road 
which  does  not  pay  per  diem — or  if  a  road  per- 
mits the  loading  or  re-consigning  of  a  foreign  car 
without  the  consent  of  the  owner  to  such  a  road 
— it  shall  be  responsible  to  the  owner  for  the 
payment  of  an  amount  equal  to  the  per  diem 
accruing  on  the  car  while  on  such  road. 

8.  When  home  route  cards  have  been  re- 
quested under  the  master  car  builders'  rules,  the 
per  diem  shall  cease  from  the  date  of  request  to 
owner. 

When  a  car  has  been  destroyed  and  reported 
under  the  master  car  builders'  rules  the  per  diem 
shall  cease  from  the  date  of  notice  to  owner. 

9.  When  a  car  is  detained  awaiting  receipt 
of  repair  material  from  its  owner,  the  per  diem 
shall  cease  from  the  date  the  necessary  material 
is  ordered  from  the  owner  until  the  date  when 
it  is  received  by  the  road  holding  the  car. 

10.  Interchange  reports  shall  close  at  mid- 
night and  shall  include  all  cars  exchanged  upon 
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the  date  named  unless  otherwise  noted  thereon. 
The  report  must  be  sent  to  the  car  record  office 
on  each  day  whether  cars  are  exchanged  or  not. 

In  cases  where  there  are  different  standards  of 
time  at  junction  points  the  time  of  the  more 
easterly  reckoning  shall  be  used. 

The  interchange  reports  to  the  car  record 
oflBce  from  junction  points  must  be  signed  by  the 
agents  or  other  authorized  representatives  of  both 
roads  on  the  prescribed  form,  the  receipt  of  cars 
delivered  being  thereby  acknowledged.  Car  ser- 
vice rule  five  (given  above)  governs  the  delivery 
of  cars.  The  time  of  delivery  of  cars  upon  inter- 
change tracks  of  connecting  lines  shall,  prima 
facie,  be  the  time  given  by  the  delivering  road. 

11.  The  junction  report  for  each  day  will  be 
made  to  car  owners  .on  the  prescribed  form 
(C.  A.  4)  as  promptly  as  possible  after  the  receipt 
of  the  interchange  report  for  that  day. 

12.  Within  30  days  after  the  end  of  each 
calendar  month,  car  owners  shall  be  furnished 
with  a  per  diem  report  for  that  month,  on  the 
prescribed  form,  showing  the  number  of  days 
each  car  has  been  in  service  upon  the  road  mak- 
ing the  report. 

13.  The  settlement  of  amounts  accruing  for 
the  use  of  cars  and  "reclaims,"  (rebates)  under 
rule  five,  shall  be  made  monthly  without  regard 
to  reclaims  pending  under  rules  13,  14,  and  15. 

14.  When  reclaims  are  made  for  allowances, 
under  rules  14  and  15,  or  on  account  of  special 
conditions  they  must  be  made  by  the  designated 
transportation  officer  of  the  road  which  pays  the 
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?er  diem  to  the  designated  transportation  officer 
>f  the  road  from  which  the  allowance  is  reclaimed, 

15.  A  road  failing  to  receive  promptly  from 
i  connection  cars  upon  which  it  has  laid  no  em- 
3argo,  shall  be  responsible  to  the  connection  for 
she  per  diem  on  cars  held  for  delivery,  including 
ihe  home  cars  of  such  connection. 

If  such  failure  to  receive  shall  continue  for 
more  than  three  days,  the  delinquent  line  shall 
bhereafter  in  addition  be  responsible  for  the  per 
iiem  on  all  cars  wherever  in  transit  which  are 
thus  held  back  for  delivery. 

It  shall  be  the  duty  of  a  connecting  road  in- 
bending  to  reclaim  such  per  diem  allowance  to 
notify  the  delinquent  line  daily  of  the  total  num- 
ber of  cars  so  held  for  it,  aud^-when  required — 
bo  furnish  the  initials  and  numbers  of  the  cars, 

16.  When  a  road  gives  notice  to  a  connec- 
bion  that  for  any  reason  it  cannot  accept  cars  in 
any  specified  traffic,  thereby  instituting  an  em- 
bargo, it  should  receive  cars  already  loaded  with 
3uch  traffic  at  the  time  such  notice  is  issued.  If 
it  does  not  receive  such  cars  the  road  holding 
bhem  may  reclaim  per  diem  from  the  road  plac- 
ing the  embargo  for  the  number  of  days  such 
cars  are  held  not  exceeding  the  duration  of  the 
embargo. 

After  the  date  of  the  notice  a  road  must  not 
load  or  reconsign  cars  in  such  traffic  to  the  road 
issuing  the  notice. 

All  such  notices  must  be  given  by  telegraphy 
by  the  embargoing  road,  to  its  immediate  con- 
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nection  and  by  it  transmitted  as  may  be  neces- 
sary. 

17.  These  rules  do  not  apply  to  private  can?. 

18.  To  interpret  the  foregoing  rules,  and  to 
settle  disputes  arising  under  them,  an  arbitration 
committee  of  five  members  (of  the  associatioD 
having  the  regulation  of  such  matters)  shall  be 
appointed  by  the  committee  on  car  service. 
Three  members  of  the  arbitration  committee 
shall  be  a  quorum. 

In  case  any  question  or  dispute  arises  under 
these  rules,  it  may  be  submitted,  in  abstract,  to 
the  arbitration  committee  through  the  secretary 
of  the  association.  The  abstract  shall  briefly  set 
forth  the  points  at  issue  and  each  party's  inter- 
pretation of  the  rules  upon  which  its  claim  is 
based.  The  arbitration  committee  shall  base  its 
decisions  upon  the  rules  and  the  abstract  sub- 
mitted, and  its  decision  shall  be  final.  Should 
one  of  the  parties  refuse  to  furnish  the  necessary 
information,  the  arbitration  committee  shall  use 
its  judgment  as  to  whether  it  can  properly  de- 
cide. All  decisions  shall  be  reported  to  the  asso- 
ciation through  the  committee  on  car  service. 

In  case  a  question  shall  arise  not  covered  by 
the  rules,  the  roads  disagreeing  may  by  mutual 
consent  submit  such  questions  to  the  arbitration 
committee. 

The  committee  on  car  service  may  appoint  a 
Secretary  for  the  arbitration  committee  who 
shall  be  paid  by  the  association.  The  other  ex- 
penses of  the  arbitration  committee  shall  be 
equally  divided  between  each  of  the  parties  to 
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the  dispute  and  the  association.  The  minimuna 
charge  to  each  road  shall  be  $ — ,  payable  in  ad- 
vance. The  expenses  shall  be  first  paid  by  the 
association  and  then  billed  (charged)  to  the  par- 
ties concerned  by  the  Treasurer  of  the  association. 


Analogous  to  the  per  diem  regulations  the  fol- 
lowing, quoted  literally  in  the  main,  from  pro- 
mulgated rules  and  regulations,  are  in  more  or 
less  general  use  among  railroads,  viz,: 

Rates  per  train  mile  (charges  therefor)  for 
trains  using  other  lines  in  avoiding  washouts  or 
other  obstructions,  are  in  effect  as  follows — for 
actual  mileage  used: 

Fifty  cents  per  train  mile  for  either  a  passen- 
ger or  freight  train  handled  by  its  own  engine 
and  crew ;  also  actual  cost  of  pilotage,  fuel,  and 
incidental  supplies  furnished,  plus  ten  per  cent.; 
also  water  at  rate  of  fifty  cents  per  tank.  In 
case  the  engine  and  crew  are  furnished  by  the 
company  whose  track  is  used,  the  rate  is  one 
dollar  per  train  mile,  in  lieu  of  all  other  charges. 

The  road  for  which  the  train  is  detoured  shall 
also  pay  the  regular  per  diem  and  mileage  to  the 
owners  of  the  cars  in  the  train — including  the 
road  owning  the  track,  if  any  of  its  cars  are  in 
the  detoured  train.  The  mileage  charge  shall 
be  based  on  the  actual  distance  over  the  detoured 
route. 

The  following  are  the  rates  for  use  of  passen- 
ger equipment: 

The  rate  for  coaches,  dining  cars,  chair  cars,  parlor  cars, 
combined  passenger  cars  and  postal  cars,  is  3  cents  per  mile  lor 
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the  actual  distance;  for  ba^i^^^e,  express,  mail  8tora|^,  com- 
bined bvggaffe-express,  combined  bag|^ge-mail,  and  combined 
baggage  maU-ezpress  cars  the  rate  is  1>^  cents  per  mile  for  the 
actual  distance.  These  rates  X/y  apply  when  the  owners  of  the 
cars  participate  in  the  business  but  not  when  the  can  are  hired 
to  other  lines. 

'Ilie  per  diem  rate  for  coaches,  dining  cars,  chair  cars,  parlor 
cars,  combined  passenger  cars  and  postal  cars,  hired  at  other 
than  mileage  rates,  is  five  dollars  per  day;  for  baggage,  express, 
mail  storage,  combined  baggage-express,  combined  baggage- 
mail,  and  combined  baggage-mail-express  cai^,  the  rate  is  ihi*ee 
dollars  per  day. 

NOTK  —These  rateR  are  merely  Illustrative,  it  will  be  undnrstood,  althoufb 
more  or  less  la  gonerul  use. 

When  a  per  diem  rate  is  charged  for  the  use  of 
passenger  equipment,  as  provided  for  above,  the 
total  number  of  hours  of  all  cars  of  the  same 
class  is  calculated  on  a  basis  of  twenty-four  hours 
for  each  day  and  the  charge  made  accordingly; 
any  fraction  of  a  day  over  the  aggregate  number 
of  days  of  twenty-four  hours  each  is  counts  as 
one  day — it  being  understood  that  the  minimum 
charge  is  one  day  for  each  car. 

When  necessary  to  haul  cars  empty  over  the 
roads  owning  them,  or  intermediate  roads  for 
delivery  to  the  borrowing  roads  (by  borrowing 
roads  is  meant  the  roads  that  have  made  a  re- 
quisition for  the  cars)  the  tariff  rate  for  such 
cars  is  charged  the  borrowing  roads  for  hauling 
the  cars  from  the  points  where  they  left  service 
to  the  points  of  connection  with  the  borrowing 
roads  and  return. 

Note.  -The  obarfre  that  shall  be  made  for  the  empty  haulis  a  matter  of 
ut^reemcQt  between  the  companies  interested. 

It  is  also  a  general  rule — more  or  less  ob- 
served—that the  car  service  charge  for  delay  in 
loading  or  unloading  a  freight  car  shall  be  one 
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)llar  a  day  after  forty-eight  hours  from  the 
tne  of  delivery  of  the  ear  for  loading  or  unload* 
g  (not  including  Sundays  or  legal  holidays) 
:cept  where  rates  are  fixed  by  Statute  or  local 
freements.  Proper  notice  shall  also  be  made 
bills  of  lading,  tariffs  and  freight  bills,  notify- 
g  shippers  and  consignees  of  the  charge, 
larges  for  delay  of  cars  shall  not  be  refunded 
:cept  on  the  approval  of  the  transportation 
Beer  designated  by  each  road.  At  points  where 
nghborhood  agreements  are  in  force,  however, 
ich  regulations  shall  prevail  as  may  have  been 
•escribed  by  the  companies  interested. 
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Forms   Used   by   Auditor  of  Car   Ac 
List  op  Same. 

In  reference  to  the   forms  contai 
:hey  are  intended  rather  as  illustrative 
aeeds  than  to  arbitrarily  fix  their  nuLu 
specific  details.       Thus,  those   recount 
novement  of  equipment  and  traffic  n     ^ 
tended  to  the  utmost  limit  of  statisti       c 
nay  be  reduced  to  the  minimum,  or 
mtirely.     It  is  merely  a  question  ot  t 
)f  a  railroad  company. 

And  in  regard  to  the  particular  form  that  sha.. 
)e  used  in  collecting  or  disseminating  fundamen- 
:al  information  that,  too,  is  not  a  matter  of  great 
consequence  but  of  local  habit  and  preference. 
t  is  noticeable,  however,  in  practice  that  a  form 
n  use  by  one  company  (and  esteemed  perfect) 
nay  have  been  greatly  improved  through  the  in- 
genuity and  skill  of  the  officers  of  another  com- 
)any.  And  it  is  fortunate  that  this  is  so,  as  one 
company  is  thus,  finally,  able  to  profit  by  the 
)etter  practices  of  another. 

The  accompanying  forms  are  like  all  railway 
exhibits — the  eyes  (in  a  measure)  through  which 
hose  in  charge  see  the  operations  they  are  in- 
erested  in  and  so  better  able  to  supervise  and 
•ecord  them.     That  is  the  great  purpose  of  such 

017) 
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returns.  There  is  nothing  sacred  about  them. 
What  is  desired  is  that  the  best  should  prevail, 
because  the  best  serves  best  to  secure  effective 
service  and  economy  of  clerical  work  and  sta- 
tionery. 


Form  No. 
C.  A.     1. 


C.  A. 


C.  A.     3. 


C.  A.     4. 


C.  A. 


C.  A.     6. 


C.  A.     7. 


C.  A.     8. 


C.  A.     9. 


C.  A.  10. 


INTERCHANGE  SLIP  (RECORD)  OF  CARS  DE- 
LIVERED BY  THE  RAILROAD  MAKING  THE 
RETURN.     **A'^ 

DAILY  INTERCHANGE  REPORT  OF  CARS  DE- 
LIVERED TO  CONNECTING  ROAD.    "B" 

DAILY  INTERCHANGE  REPORT  OF  CARS  RE- 
CEIVED FROM  CONNECTING  ROAD.    *'C 

REPORT  (POSTAL  CARD)  TO  OWNERS  OF  DE- 
LIVERY OF  THEIR  CARS  TO  OTHER  ROADS. 

CORRECTION  REPORT.  NOTICE  OF  ERRORS  IN 
REPORT  (FORM  C.  A.  4.  "D")  OF  DEUVEBY 
OF  FOREIGN  CARS.    ''E^' 

MISSING  RECORD  REPORT.  OWNER'S  RE- 
QUEST UPON  OTHER  COMPANIES  FOB  MISS- 
ING RECORD  OF  ITS  CARS.     ''F" 

PER  DIEM  REPORT.  MONTHLY  REPORT  (TO 
OWNERS  OF  CARS)  OF  PER  DIEM  AND  PEN- 
ALTY CREDITS  ACCRUING  ACCOUNT  OF  SUCH 
CARS.     ''G'' 

MONTHLY  SUMMARY  OF  PEB  DIEM  AND 
OTHER  CREDITS  FOR  USE  OF  FREIGHT  AND 
OTHER  CARS.     ''H'' 

MONTHLY  STATEMENT  OF  CORRECTIONS  AND 
OMISSIONS  IN  ACCOUNT  BENDEBED  OF  PEK 
DIEM  AND  OTHER  CBEDITS.     "I" 

PER  DIEM  RECLAIM  STATEMENT.  MONTHLY 
STATEMENT  OF  RECLAIM  (ABATEMENT  OF 
CHARGES  CLAIMED)  BY  COMPANY  SWITCH- 
ING (AND  USING)  THE  CABS.     "J" 


iWPERVISION  OF  CARS. 
Farm  No. 

C.  A.  11*  LETTER  OF  ADVICE  ACCOMPANYING  KECLAIM 
(FORM  C.  A.  10  **J*')  STATEMENT.     '^K" 

Q.  A.  12.  PENALTY  NOTICE.  OWNER  'B  NOTICE'  TO  CON^ 
NECTING  ROAD  OF  PEIS^ALTY  TO  BE 
CHARGED  FOR  FAILUBE  TO  EETCTRN  ITS 
CARS.  ^'L'' 

C.  A.  13 ^  ...... , 

C.  A.  14.  STATEMENT  SHOWING  THE  TOTAL  TONNAGE 
CAPACITY  OF  FREIGHT  CARS  IN  THE  SERV- 
ICE ON  THE  LAST  DAY  OF  THE  MONTH,  AS 
COMPARED  WITH  THE  PREVIOUS  MONTH; 
THE  NUMBER  OF  CARS  AND  THE  TONNAGE, 
CAPACITY  THEREOF  RETIRED  AND  RE- 
PLACED  DURING  THE  MONTH  AND  THE 
NUMBER  OF  CARS  DESTROYED  TO  BE  RE- 
BUILT. 

C.  A.  15.  COMPARATIVE  (MONTHLY)  STATEMENT  OF 
PASSENGER  AND  FREIGHT  TRAIN  AND  CAB 
MOVEMENT. 

C.  A.  16.  STATEMENT  TO  OWNER  OF  THE  NUMBER  OF 
MILES  RUN  BY  ITS  PASSENGER  EQUIPMENT 
ON  THE  LINE  OF  A  FOREIGN  ROAD. 

C.  A.  17.     DIVISION     SUPERINTENDENT'S     ADVICE     OF 
TRAINS   MOVED. 
CONDUCTOR 'S  REPORT  OF  FREIGHT  TRAIN. 
THE  LOCAL  FREIGHT  CAR  RECORD. 
FOREIGN  FREIGHT  CAR  RECORD. 
RECORD  OF  SWITCHING  RECLAIMS. 
NOTICE  TO  PAYING  OFFICER  OF  AMOUNT  OF 
PER  DIEM  AND  CAR  MILEAGE  CHARGES  DUE 
OTHER  ROADS. 

C.  A.  23.  MONTHLY  STATEMENT  OF  FREIGHT  TRAIN 
SERVICE  AND  MILEAGE  OF  FREIGHT  CARS. 

C.  A.  24.  MONTHLY  STATEMENT  OF  PASSENGER  TRAIN 
SERVICE  AND  MILEAGE  OF  PASSENGER 
TRAIN  CARS. 


c. 

A. 

18. 

C. 

A. 

19. 

c. 

A. 

20. 

C. 

A. 

21. 

c. 

A. 

22. 

i 
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C.  A.  1.  ("A") 

Interchange  Slip  (Record)  of  Cars  Deliyersd. 

This  form  is  used  only  at  terminals  where  the 
interchange  of  equipment  is  large ;  in  other  cases 
form  C.  A.  2  suffices.  Receipts  are  given  from 
hour  to  hour  as  engineers  deliver  cars  to  the 
receiving  road.  The  use  of  these  slips  enables 
each  company  to  make  up  its  daily  interchange 
reports  to  the  auditor  car  accounts,  on  forms 
C.  A.  2  and  C.  A.  3  given  elsewhere  herein. 

The  use  of  this  slip  is  emphasized  more  par- 
ticularly at  interchange  points  where  the  repre- 
sentatives of  connecting  lines  are  not  in  immedi- 
ate touch  with  each  other. 


SUPERVISION  OF  CAMS. 
'ERCHANGE  SLIP  (RECORD)  OF  CARS  DELI\  j 


Engine  No._ 


(Give  hour,  A.  M.  or  P.  M.> 
(Name  of  employe  in  charge  of  delivery.) 


laded.    —  Empty. 

his  form  and  a  carbon  copy  thereof  is  to  be  filled  up  for  ear*^ 
delivered  to  a  connecting  road.    (By  "Cut"  Is  meant  cars 
relght  yard  to  another  by  an  engine  T\rithout  a  train  condi 
les  to  different  lines  must  not  be  included  on  the  same  slip, 
be  filled  up  and  a  copy  made  before  leaving  the  yards  of  this 
ist  be  signed  by  the  proper  representative,  leaving  vacr-*  ** 
ery,  which  will  be  filled  in  on  reaching  the  delivery  tracks 
3ad.    The  signatures  of  the  representative  authorized  ** 
must  be  obtained.    One  copy  of  this  slip  will  be  left  w 
>ad  and  the  other  returned  to  the  agent  of  the  delivering  .  c 

his  report  should  show  whether  cars  are  loaded  or  Empty,  2 

aded  and  —  for  empty  cars. 

hese  slips  must  be  preserved  for  production  as  evj 

d  be  subsequently  disputed. 


1     KIND 
OF  CAR 


!       !       I 


1 
Z 

3 
I 

h 
6 
7 
S 

a 

1.! 

13 
N 
15 
la 

ir 

18 

IB 
SO 
21 
t£ 
9t 

S5 


led  correct: 


ed  correct: 
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Cars  "Delivered"  C.  A.  2  ("B"). 
Cars  "Received*'  C.  A.  3(*C"). 

Report  of  Interchange  op  Freight  Cars  "De- 
livered" TO  Other  Lines. 

This  form  is  filled  up  in  triplicate.  It 
is  used  by  agents  at  Junction  stations  for  report- 
ing both  home  and  foreign  cars  delivered  to  a 
connecting  road. 

The  agent  of  the  delivering  road  should  sign 
both  the  original  and  copies  and  send  same 
to  the  agent  of  the  receiving  road  for  his 
signature.  This  report  is  used  by  the  Auditor  of 
Car  Accounts  in  entering  the  movements  of  cars 
in  the  car  record,  and  also  for  checking  the  per 
diem  accounts.  The  agent  should  send  the  origi- 
nal of  this  report  to  the  Auditor  of  Car  Accounts 
and  a  (carbon)  copy  to  the  Car  Service  Agent, 
retaining  the  second  copy  for  his  own  use. 


Report  of  Interchange  op  Freight  Cars  "Re- 
ceived" FROM  Other  Lines. 

This  is  a  report  for  *'Cars  Received"  and  is  pre- 
cisely like  that  described  above,  except  that  it 
reads  cars  ^'Received  from"  connecting  roads. 
The  rules  governing  its  use  are  of  the  same  gen- 
eral tenor  as  those  prescribed  for  cars  delivered 
connecting  roads. 

These  forms  are  the  ones  used  in  recording  and 
distributing  cars  by  the  Car  Service  Agent.  See 
Form  C.  S.  4.  The  original  reports  in  question 
are  used  by  the  Car  Service  Agent,  and  the  dupli- 
cates by  the  Auditor  of  Car  Accounts  in  his  work. 


^\i 


SITPEEVIsrO]^  OF  CARS. 

REPORT  OF  INTERCHANGE  OF  FREIGHT  *^^" 
CARS  WITH  OTHEK  LINES 

StatlootKo.^ 

Loaded. 


Empty. 


Froro- 


-M,.  to- 


-M., 


-19— 


[TIAJLS 
1 


NUMBER 
S 


SHIP' 

MENT 

El 


FlUAL 
DESTI- 
NATION 


Cos-     H*^' 


T»NTa 


ertd 


prtify  that  these  cars  were  received  as  above. 
Agent R_ 


.Agent. 


I 
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C.  A.  4  ('  D") 

Junction   Report   op   Cabs  Delivered  to  Con* 
NECTiNG  Road. 

This  form  is  used  in  reporting  to  owners  the 
delivery  of  their  cars  to  another  road — i.  e.,  when 
one  company  delivers  to  another  company  the 
cars  of  still  another  company.  It  is  printed  on 
a  postal  card  or  card  of  the  same  size. 

The  auditor  of  car  accounts  receives  from 
junction  agents  reports  of  all  cars  delivered  to 
connecting  roads — see  report  form  C.  A.  2 — . 
Afterwards  he  advises  the  owners  of  the  cars  (on 
this  form  C.  A.  4)  of  the  name  of  the  road  to 
which  any  of  their  cars  may  have  been  delivered. 


SUPERVISION  OF  CARS. 

3RT  (Postal  Card)  to  Owners  op  Delivi        ( 
Cars  to  Other  Roads. 

UNCTION  REPORT  OF  CARS  DELIVERED  TO  C 
NECTING  ROAD. 


Loaded.    —  Empty. 


.19.. 


(Printed  signature) 


(Title  of  officer) 
(Address) 


CAR 


Full  Initials 


Number 


DELIVEBBD  TO 

(Full  Initials) 


124  SCIENCE  OF  HAILWATS. 


C.  A. 4 CD") 

Junction   Report   op   Cabs  Delivered  to  Con- 
necting Road. 

This  form  is  used  in  reporting  to  owners  the 
delivery  of  their  cars  to  another  road — i.  e.,  when 
one  company  delivers  to  another  company  the 
cars  of  still  another  company.  It  is  printed  on 
a  postal  card  or  card  of  the  same  size. 

The  auditor  of  car  accounts  receives  from 
junction  agents  reports  of  all  cars  delivered  to 
connecting  roads — see  report  form  C.  A.  2—. 
Afterwards  he  advises  the  owners  of  the  cars  (on 
this  form  C.  A.  4)  of  the  name  of  the  road  to 
which  any  of  their  cars  may  have  been  delivered. 


SUPERVISION  OF  CABS. 

C.A 
tT  (Postal  Card)  to  Owners  op  Delivert  op 
Cars  to  Other  Roads. 

NOTION  REPORT  OF  CARS  DELIVERED  TO 
NECTING  ROAD. 


.i& 


.oaded.    —  Bmptsr. 


(Printed  fitgn&turej 
CTltlfi  of  officer) 


GAR 

X 

ulHnttlulB 

Warn  bet 

DBLITKBRD  TO 
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C.  A.  6  ("FT 
MISSING  RECORD  REPORT.  OWNER'S  REQUEST  UPON 
OTHER  COxMPANIES  FOR  MISSING  RECORD  OF  ITS  CARS. 


(Address  and  Date) 


_1?— 


Mr.. 


The  I'urs  described   below  delivered 
your  line  show  later  movements  but  we 
have  no  junction  report  showing  delivery"" 
to  your  connections.    Please  supply  the 
missing  record  and  return  sheet  to  me.  - 


(Signature) 


(Title  of  Offieer) 


nmy^LSJ    NUMGER 


DCL-TOUH  LINE 


MiastNQnccqnD 


DEi-rVE^tD   TO    QATE 


NCKT  R£P«flT 


OELIVEFIEO   BY 


Note.— This  form,  as  explained,  is  used  by  the  owner  of  cars  to  obtain  nec- 
essary information  from  foreign  companies.  Thus,  if  a  company  in  possM" 
sion  of  a  car  should  fail  to  show  its  delivery  to  a  connecting  road,  or  in  fMt 
should  fail  to  show  the  proper  disposition  of  the  car,  this  blank  is  used  to  ob* 
tain  information  necessary  to  correct  the  omission.  The  oorrectton  should  be 
made  on  this  form  by  the  company  in  error,  after  which  it  should  be  retoraed 
to  the  sender. 


SUPERVTSLTnj^  QP  CAMS, 


\  DIEM  REPORT.      MONTHLY  REPORT  (TO 
OF  CARS)  OF  PER  DIEM  AND  PENALTY  ( 
ACCRUING  ACCOUNT  OF  SUCH  CA 


of_ 


Month  of_ 


^OTE.— This  form  is  used  by  the  auditor  of  car  accounts  to  •"*' 
liem  and  penalties  (credits,  etc.)^  to  the  company  owning  the 


iniTJALS         NUMaEn 


diem 


C0h.   1 

Co:.  2 


1- 


TOT. or  SHECT 


>er  Diem days  at cents  per  day,  f  _ 

Penalty days  at cents  per  day,  8_ 


"  [-Total,  •_ 


f  Address  and  Date.) 


_19_ 


(SigrnatuK.) 


(Title  of  Officer.) 
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C.A.8( 

MONTHLY  SUMMARY  OF  PER  DIEM  AND  OTHER 

CREDITS  FOR  USE  OF  FREIGHT  AND  OTHER  CAR 

For  cars  of R .,  Month  of i 

Note.— This  form  is  used  by  the  company  using  the  cars  to  report  V 
owners  the  total  amount  due  them  when  the  number  of  cars  requires  tb) 
of  more  than  one  sheet  of  form  G.  A.  7.  This  form  is,  however,  used  i 
cases  where  there  is  a  credit  for  baggage,  passenger,  or  other  thanfrt 
cars,  as  summarized  at  the  bottom. 


' 

DfllfS 

"1 

Pflrdirnt 

r">npH, 

"""""""' 

Par  A\tn^                                                        D4)r*  ®  —  o. 

P*niltt                                                            Diril^ o. 

RECLAbMK 

¥flu*fl«1.flfl. 

Our  BbP.  No. 

A-fllHint              J 

1 

TOTA-    RECLAIMS 

TOT^L  Pefl  0»£»i 

HILC^a^ 

*li!OUWT         1 

eiggiii  CdPb               MIU»@    —a 

' 

Paiun^trCAFi                   '    @-t. 

c.«              -  6 

tOTAL  MILEAGE 

TOTAL 

aHAHD  T&TAL 

1 

4 

(Address  and  Date) 


(SUmtoTc) 


(TitieofOaeer) 


mPEBYlBIOI^  OF  OARS.  131" 

ITHLT  STATEMENT  OF  CORRECTIOKS  AND  OMIS- 
SIONS IN  ACCOUNT  RENDERED  OF  PER  DIEM 
AND  OTHER  CREDITS, 

-        11 for 


_Cars  Tor  montli  of_ 


i>Ti.— Tbis  iorm  l«  used  Uy  tUe  uwner  of  cara  iq  eoprwst  errora  la  ao 
rtinderatl  of  per  diem  and  other  oredlts  bj  ihb  com\mny  "QsLng  the  Oitra. 


DELIVERED  Tof^:....;  fn...^ 


atLiVEHEO  flrfi>.rJ:: 


DiEe  i-'r^'Li 


DUE    Ailil  %\'" 


(Signature) 


(Title  of  Officer) 


(Address  and  Date) 


.19- 
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C.  A.  IO-("n 

Per  Diiem  Reclaim  Statement — Monthly  State- 
ment OP  Reclaim  (Abatement  op  Charges 
Claimed)  by  Company  Switching  (and  using) 
THE  Cars. 

This  form  is  used  by  the  company  that  switches 
(uses)  the  cars,  for  the  purpose  of  making  a  claim 
for  an  abatement  of  the  arbitrary  amount  that 
has  been  charged  for  the  use  of  the  cars  switched. 
This  reclaim  (or  rebate)  is  demanded  of  the  com- 
pany for  which  the  service  was  performed. 

The  junction  agent  of  the  road  performing  the 
switching  renders  this  report  in  triplicate  to  the 
agent  of  the  connecting  road.  Both  agents  sign 
the  report.  The  original  is  sent  to  the  Auditor 
of  Car  Accounts  of  the  switching  road  ;  a  copy  is 
given  to  the  agent  of  the  road  for  which  the 
switching  was  performed  and  a  copy  is  retained 
by  the  agent  of  the  road  doing  the  switching. 

A  provision  in  the  agreement  between  many 
companies  in  reference  to  per  diem  and  penalty 
charges  provides  that  "  An  arbitrary  amount  for 
each  car  in  switching  service  may  be  reclaimed 
by  the  switching  line  from  the  road  for  which 
the  service  was  performed.  This  amount  shall 
be  based  upon  the  average  number  of  days  actu- 
ally required,  and  determined  by  the  roads  di- 
rectly interested  for  each  local  territory."  To 
facilitate  this  all  agents,  where  arbitrary  time  is 
allowed  in  switching  service,  must  compile  state- 
ment immediately  after  the  close  of  each  calen- 
dar month,  showing  the  cars  switched  for  other 
railroad  companies.  This  statement  must  show 
both  terminal  and  interline  switching,  and  a 
separate  statement  must  be  made  against  each 
belt  line  or  railroad.  The  statement  must  be 
submitted  to  the  connecting  line  agents  for  veri- 
ficatior*  ^nd  signature,  as  described  above. 


SUPERVISION  OF  0AB8. 


PER  DEEM  RECLAIM  STATEMENT, 
ment  of  Cars  Switched  by Railroad,  lor 


Station,  Month  Df^ 


Correct: 


Agent_ 


(Agent  of  SwitclilUK  Company  J 


_R_ 


)Tlgion  In  the  agreement  between  many  companlea  In  reference  to  per  diem 
•nalty  charges  provides  that— "An  arbitrary  amount  for  each  car  in  swltchtng 
e  may  be  reclaimed  by  the  ttwitclilng  line  frum  the  road  for  which  the  service 
!rformed.  This  amount  8hall  be  ba«e<l  upon  the  average  number  of  days  actuallj 
ed,  and  determined  by  the  roads  directly  interested  for  each  local  terrilory." 
facilitate  this  all  agents  where  arbitrary  time  is  allowed  in  awltchlnff  senrloe 
!ompile  statement  immediately  after  the  close  of  each  calendar  month,  show- 
e  ears  switched  for  other  rail  r(jad  ompanles.  This 'statement  must  show  both 
lal  and  interline  switchintr,  and  separate  statement  must  be  made  a^ratn at  each 
ne  or  railroad.  The  Htatement  must  be  submitted  to  the  connecting  line  agent! 
rifleation  and  signature  am  described  obovo. 


134  SCIENCE  OF  BAILWAT8. 

LETTER  OF  ADVICE  ACCOMPANYING  BEGLADi 
(FORM  C.  A.  10)  STATEMENT. 


PUe  No., 


_l» 


Dear  Sir:  — 

Herewith  please  find  reclaim  statement  (£.  «.,  amount  of  rebate  claimed^ 

in  detail  for  month  of 19 showing  can 

handled  in  switching  service  for  your  account,  at _jBtatlon, 

amounting  to  $ 

Please  include  this  amount  in  your  next  per  diem  report  to  this  Company, 
quoting  file  number  given  above,  or  return  this  to  the  undersigned  with 
statement  of  your  objections. 

Please  acknowledge  receipt  on  form  attached. 

(Signature) 


(Title  of  officer) 


To_ 


Dear  Sir: 

Your  reclaim  statement  for  month  of 19 (File  No- 


showing  cars  handled  In  switching  service  for  our  account  at___^__»—. 

station,  amounting  to  f ,  has  been  received.    This  amount  will 

be  included  in  our  per  diem  report  to  you  for  the  month  of  ifl 

Yours  truly. 


(Address  and  date) 


NoTB.— This  letter  of  advice  accompanies  the  reclaim  statementk  1 
C.  A.  10. 


SUPERVISION  OF  CARS. 

ILTY  NOTICE.    OWNER'S  NOTICE  TO  ^^ 
ROAD  OF  PENALTY  TO  BE  CHAl 

FAILURE  TO  RETURN  ITS  C^x^. 


cars  of  this  company,  enumerated  beiow,  have  been  on  your  liue_ 
9  days  and  you  are  hereby  notified  that  unlets  same  are  disposec 

days  from  this  date,  a  penalty  of cents  per  car  per  day,  in  a 

Qlar  per  diem  rate,  wtll  be  charged  tor  auch  cars.   Flease  retain  th 
Lnd  retU4ni  thfl  cupy- 


m«LB     Kima 


DELIVERED 


aV   OR   AT     DATE 


notice  must  be  printed  in  brlpht  red  Ink.  (Such  are  the  npeclflc  refir^ilations.) 
be  mailed  in  duplicate.    The  uri^^inal  will  be  retained  by  the  recelvingr  roao 

duplicate  returned  as  an  acknuwiedginent,  ana  bearing  notations  showing 
:ion  made  of  cars  which  may  have  rleared  the  line  of  the  r«ceivin(;r  road.  No 
'  penaltT  notice  must  be  used,  differing  in  size  or  style  from  this.  ThiH  notica 
»  mailed  in  an  envelopp  bearing  the  fiill  and  complete  address  (name, title, 

Mrn  and  state)  of  the  ottl<-er  to  whom  sent.  Preferably  it  should  be  sent  by  U. 
only,  although  In  the  case  of  immediate  and  direct  connections,  It  may  be 
led  by  railway  service. 

kLiziNO  A  CoupANT.  In  Order  to  penalize  a  company  having  cars  in  it8po8M«> 
e.,  enforce  a  penalty  for  the  dt  tention  of  cars),  the  owner  must  demand  the 
*f  his  car  after  It  has  been  a  stipulated  number  of  days  Cnay  twenty;  conseou* 
tn  a  road,  if  the  car  1h  held  by  such  road  more  than  a  given  number  of  days 
A  after  the  date  of  such  demand  (given  on  the  prescribed  form^  the  penalty 
igreed  upon  for  each  day  of  detention  thereafter,  is  enforced  in  addition  ^4> 
a  per  diem  rate. 
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C.  A.14 

Statement  Showing  the  Total  Tonnage  Capa- 
city OP  Freight  Cars  in  the  Service  on 
THE  Last  Day  op  the  Month  as  Compared 
WITH  THE  Previous  Month.  The  Number  of 
Cars  and  the  Tonnage  Capacity  Thereof 
Retired  and  Replaced  During  the  Month 
AND  THE  Number  op  Cars  Destroyed  to  bi 
Rebuilt. 

This  blank  is  used  to  report  to  the  proper  oflB- 
cial  the  total  ton  capacity  of  cars  in  the  service 
at  the  close  of  each  month  as  compared  with  the 
previous  month ;  also  the  number  and  ton  capa- 
city of  cars  retired  and  number  and  ton  capacity 
of  cars  replaced  during  the  month,  and  the  num- 
ber of  cars  destroyed  which  are  to  be  rebuilt. 

This  information  enables  the  official  in  ques- 
tion to  determine  the  exact  number  of  cars  avail- 
able for  service  and  their  carrying  capacity,  and 
to  what  extent  the  carrying  capacity  of  the  road 
has  been  increased  or  decreased  during  the  month. 
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€,A,  14. 
\TEMENT  SHOWING  THE  TOTAL  TONNAGE  CAPA- 
ITY  OF  FREIGHT  CARS  IN  THE  SERVICE  ON  THE 
AST  DAY  OF  THE  MONTH  AS  COMPARED  WITH 
HE  PREVIOUS  MONTH.  THE  NUMBER  OF  CARS 
ND  THE  TOXKAGE  CAPACITY  THEREOF  RETIRED 
ND  REPLACED  DURING  THE  MONTH  AND  THE 
UMBER  OF  CARS  DESTROYED  TO  BE  REBUILT. 


Moum  or_ 
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Auditor  Car  Accounts, 
[Or  whoever  keeps  the  records.] 
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C.A.18. 
STATEMEJJT  TO  OWNER  OF  THE  NUMBER  OF  MILES 
RUN  BY  ITS  PASSENGER  EQUIPMENT  ON  THE 
LINE  OF  A  FOREIGN  ROAD. 


OFFICK  OF  AUDITOR  CAR  ACCOUNTS. 


Dear  Sir:    Herewith  please  find  report  of  mileaee  of. 

railroad  passenger  cars  on 

during  the  month  of 


.Railway. 


_19_ 


Auditor  Car  Accounifi. 


KINDOV 

Car 
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Note:— This  form  is  used  ia  notifying  owners  of  passenger  can  of  tki 
number  of  miles  run  by  each  Individual  oar  while  on  the  line  of  andMr 
road.  This  information  is  required  because  the  terma  of  purchmee  of  pMMP^ 
ger  car  wheels  and  the  guarantee  thereof,  is  in  many  eases  based  upoa  IM 
number  of  miles  run,  and  in  no  way,  save  this,  can  suoli  iaformatloa  be 
obtained  while  cars  are  on  other  roads. 


aUPERViaiON  OF  CABS. 


ISION  SUPERINTENDENT'S  ADVICE  OF  T 
MOVED. 


□s  AuDiTOB,  Car  Accounts. 
cbTickbt  Auditor. 


OlTICB  OF  SUPBRINTBW- 


Office  at 


ow  find  list  of  trains  moved  on  this  Division  on_ 


JOl 


Train. 


Name  of  Conductor    Where  Train  Was     Where  T 
in  Charge.  Taken  From.  L 


-This  is  a  form  on  which  the  division  superintendent  reports  to  the 
of  car  accounts  a  list  of  trains  moved  on  his  division  each  day.  It  1b 
determine  if  conductors'  reports  of  trains  have  been  received  for  every 
n  on  the  division. 

lade  in  duplicate,  one  copy  being  forwarded  to  the  ticket  auditor  by 
;  is  used  in  checking  conductors'  ticket  returns  and  cash  fare  reportaL 
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C.  All 

Conductor's  Report  op  Freight  Train. 

This  blank  is  the  same  as  C.  S.  3. 

It  is  used  by  freight  train  conductors  in  report- 
ing freight  cars  hauled  in  their  trains.  It  is 
made  in  duplicate,  one  copy  going  to  the  auditor 
of  car  accounts,  and  the  other  to  the  car  service 
agent  for  his  use.  From  this  report  is  written 
up  the  local  freight  car  record  and  foreign  freight 
car  record,  forms  C.  A.  19  and  C.  A.  20. 

The  conductor's  report  of  freight  trains  is  used 
by  the  auditor  of  car  accounts  in  verifjdng  the  ac- 
curacy of  the  division  superintendent's  report  of 
trians  moved — Form  C.  A.  17.  It  is,  moreover, 
the  source  from  which  information  is  derived  of 
car,  train,  and  tonnage  statistics. 
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C.  A.ll 

Conductor's  Report  op  Freight  Train. 

This  blank  is  the  same  as  C.  S.  3. 

It  is  used  by  freight  train  conductors  in  report- 
ing freight  cars  hauled  in  their  trains.  It  is 
made  in  duplicate,  one  copy  going  to  the  auditor 
of  car  accounts,  and  the  other  to  the  car  service 
agent  for  his  use.  From  this  report  is  written 
up  the  local  freight  car  record  and  foreign  freight 
car  record,  forms  C.  A.  19  and  C.  A.  20. 

The  conductor's  report  of  freight  trains  is  used 
by  the  auditor  of  car  accounts  in  verifying  the  ac- 
curacy of  the  division  superintendent's  report-  of 
trians  moved — Form  C.  A.  17.  It  is,  moreover, 
the  source  from  which  information  is  derived  of 
car,  train,  and  tonnage  statistics. 
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CA.n. 

Conductor's  Report  op  Freight  Train. 

This  blank  is  the  same  as  C.  S.  3. 

It  is  used  by  freight  train  conductoi's  in  report- 
ing freight  cars  hauled  in  their  trains.  It  is 
made  in  duplicate,  one  copy  going  to  the  auditor 
of  car  accounts,  and  the  other  to  the  car  service 
agent  for  his  use.  From  this  report  is  written 
up  the  local  freight  car  record  and  foreign  freight 
car  record,  forms  C.  A.  19  and  C.  A.  20. 

The  conductor's  report  of  freight  trains  is  used 
by  the  auditor  of  car  accounts  in  verifying  the  ac- 
curacy of  the  division  superintendent's  report  of 
trians  moved — Form  C.  A.  17.  It  is,  moreover, 
the  source  from  which  information  is  derived  of 
car,  train,  and  tonnage  statistics. 
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C.  A.  19. 

The  Local  Freight  Car  Record. 

This  record  is  the  same  as  C.  S.  1. 

It  is  used  by  a  railway  for  the  purpose  of  re- 
cording the  movements  of  its  freight  cars  on  its 
own  (home)  line ;  also  the  movements  of  its 
freight  cars  on  other  (foreign)  roads. 

The  record  is  written  up  in  the  first  place  in 
the  oflBce  of  the  car  service  agent  and  is  used  by 
him  in  the  distribution  of  cars. 

It  is  afterwards  used — to  save  duplication  of 
records — by  the  auditor. of  car  accounts  in  com- 
piling mileage  statistics  and  in  verifjdng  the 
accuracy  of  per  diem  statements  received  from 
other  roads. 
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LOCAL  FREIGHT  CAR  RECORD. 

{Hot  the  page.) 
Movements  of  Cars  from __to 
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C.A.» 

Foreign  Freight  Car  Record. 

This  is  the  same  as  the  Car  Service  Agent's 
return  Form  C.  S.  2. 

The  record  is  used  by  a  company  to  record  the 
movements  of  foreign  cars  in  its  possession.  It 
is  written  up  originally  in  the  office  of  the  car 
service  agent,  and  is  used  afterwards  by  the 
auditor  of  car  accounts — ^to  save  duplication  of 
records — in  compiling  statistics  and  in  accounting 
to  other  roads  for  the  use  of  their  cars. 
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C.A.» 

Foreign  Freight  Car  Beoobb. 

This  is  the  same  as  the  Car  Service  Agent's 
return  Form  C.  S.  2. 

The  record  is  used  by  a  company  to  record  the 
movements  of  foreign  cars  in  its  possession.  It 
is  written  up  originally  in  the  office  of  the  car 
service  agent,  and  is  used  afterwards  by  the 
auditor  of  car  accounts — ^to  save  duplication  of 
records — in  compiling  statistics  and  in  accounting 
to  other  roads  for  the  use  of  their  cars. 
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SUPERVISION  OF  CARS, 

DO  PAYING  OFFICER  OF  AMOUNT  OF  PI 
AR  MILEAGE  CHARGES  DUE  OTHER 

Office  of  Auditor  Car  Accouj 


It  of  amounts  due  from  the  company  specified  be 

and  car  mileage,  the  same  to  he  reported  and  takou  up  - 

1  for  month  of 19 


Auditor  Car  Accounts. 


.MB  OF  BOAD. 


This  is  the  auditor  of  car  account's  notice  to  the  treasurer  or 
•fflcer  of  a  company  of  amounts  due  from  other  companies  for 
•n  account  of  per  diem  car  mileage,  etc.    As  soon  as  a  return  is 

the  auditor  of  car  accounts  from  a  company  specifying  the 
from  it,  the  amount  is  ai  once  certified  to  the  proper  officer  by 

of  car  accounts  (on  this  blanlt)  so  that  the  balance  for  the 
be  struck  and  the  payment  thereof  arranged.  In  the  plan  of 
of  which  this  is  a  part,  there  is  no  delay,  it  being  the  practice 
any  in  whose  favor  there  is  a  balance  to  draw  for  same  at  sight, 
ce.  This  is  done  as  soon  as  the  reports  for  the  month,  between 
es  interested,  have  been  exchanged. 
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CA.21 

Monthly  Statement  of  Freight  Train  Service 
AND  Mileage  of  Freight  Cars.  . 

A  monthly  statement  is  rendered  on  this 
form  to  officials  interested  in  the  movement 
of  equipment.  It  gives  the  number  of  loaded 
home  cars  moved  westbound  during  the  month, 
and  number  of  miles  hauled,  also  the  number  of 
loaded  foreign  cars  moved  westbound  and  their 
mileage,  by  divisions.  It  also  gives  the  same 
information  in  regard  to  empty  home  and  foreign 
cars  westbound — the  total  of  both  loaded  and 
empty  westbound  cars  being  carried  out  by  divi- 
sions. Similar  spaces  are  provided  in  the  blank 
for  loaded  and  empty  home  and  foreign  cars 
eastbound.  The  blank  further  provides  for  col- 
umns in  which  are  entered  the  number  of  freight 
trains  west  and  eastbound;  total  number  of  miles 
run  by  freight  trains;  number  of  cars  hauled  in 
construction  trains  and  their  mileage;  total  num- 
ber of  freight  cars  hauled;  the  average  number 
of  cars  hauled  in  freight  trains;  number  of  miles 
run  by  freight  and  passenger  trains,  and  the 
number  of  miles  run  by  empty  freight  engines 
west  and  east  bound. 


This  blank,  like  all  these  relating  to  movement 
of  equipment,  it  is  apparent,  may  be  enlarged  or 
reduced  as  the  requirements  of  particular  compa- 
nies suggest. 
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Ck.lL 

Monthly  Statbmbnt  of  Passbnqbb  Train  8ib- 
YicE  AND  Mileage  of  Passbnqbb  Train  Cabs. 

This  blank  is  used  in  rendering  a  monthly 
statement  to  officials  interested  in  the  move- 
ment of  equipment,  of  the  number  of  pas- 
senger, sleeping,  baggage  and  mail  cars  hauled 
during  the  month,  and  the  mileage  thereof.  It 
is  so  arranged  that  the  number  and  mileage  of 
westbound  passenger,  sleeping,  baggage  and  mail 
cars,  home  and  foreign,  are  shown  separately  by 
divisions;  totals  for  passenger  cars,  westbound, 
and  their  mileage  is  also  given.  In  the  form  as 
used  similar  sections  are  provided  for  eastboond 
cars. 

In  addition  to  the  above  it  is  also  arranged  to 
show,  by  divisions,  the  number  of  passenger 
trains  run  east  and  west;  the  total  number  of 
miles  run  by  passenger  trains;  total  number  of 
miles  run  by  passenger  cars;  total  number  of 
passenger  cars  hauled;  average  number  of  can 
hauled  in  passenger  trains,  and  the  number  of 
miles  run  by  empty  passenger  engines  west  and 
east  bound.  

This  exhibit  like  all  those  contained  herein  re- 
lating to  the  movement  of  equipment,  traffic,  et&y 
may  be  enlarged  or  reduced  according  to  the  re- 
quirements of  those  using  them.      They   an 

merely  illustrative  therefore. 


I 


SUPERVISION  OF  CARS. 


6  a 


•gl 

s 
i 

i 

1 

1 

a 
o 

f 

» 

O 

-^ 

o 
a 

3 

1 

s 

c 
5 

o 
z 

a 
S 

1 

1 

d 

1 

o 

8 

i 

o 
6 

n 

— 

K 

,  P 

0 

n 

eS 

'1 

1 

> 

6 

.  tn 

'r. 

-< 

1  ^ 

Z 

3S 

i 

.  ^ 

Z 

H 

o 

k 

o 

(f) 

o 

a 

•A 

5^ 

--I 

go 

< 

4> 

ig 

« 

S 

:•) 

0) 

A 

y 

2 

< 

r 

CL 

""^ 

>^ 

Division 


M 

HH 

§ 

85 '^ 

2 

»H 

^^a 

2; 

pc] 

■§ 

El 

♦a 

sw 

V 

PE) 

fe 

0)  h      fl  a>  _. 

M*'  _•"  S«" 

sXJ  "-O  P  O 

S      1      *^ 

h6% 

e8  21;  SocO 

g^r 

i 

1 

|.^«£ 

S 

at"     t; 

s 

5 

f5^     cu 

c 

1            '     "^ 

a 

u 

to  ^ 

s 

i> 

•<  2 

o 

'q.* 

^ 

di 

1  ^  -< 

tn 

'fl 

'   fa  K 

(3 

CO 

w 

a 

'O 

S 

So 

^ 

'!! 

■   a^ 

^ 

ki 

P^ 

Cfl 

•o 

:?^ 

dj 

s 

fe 

Pi 

X 

J 

•< 

H 

a 

X 

§ 

g 

1       '^ 

'       > 

6 

i 

3 

8^  ■:« 


la 


eS§0 


S 


'3  bC>) bfi bcB  CM 

*  «  2  ^  ®  >-•  * 
3S   II 


CHAPTER    IX. 

Care  and  Maintenance  of  Cars. 

lly  seventy  per  cent  of  the  total  c 
ay  equipment  is  for  cars.     Afterwar 
and  maintenance,  including  cost  of  ( 
and  maintaining  shops,   machinery, 
ssary  tracks,  superintendence,  etc., 
IS  eight  per  cent  of  the  gross  cost  ot 
i  railroad. 

lese  enormous  expenditures  are  can 
r  the  advice  and  direction  of  the 
ent  of  the  Car  Department.    And  it     touna 
the  more  often  his  advice  is  sought  and  the 
ber  heed  paid  to  it,  the  greater  the  benefit 
will  accrue  to  the  railroad  company.     The 
er  in  the  operation  of  a  railroad  that  a  capa- 
Superintendent  of  Cars    is  appointed  and 
d  to   locate   and  map  out  car  shops  and 
nds,   and  the  tracks  incident  thereto,  the 
3r  it  will  be  for  the  company  afterwards, 
le  location  of   shops  and  the  provisions  in 
lection    therewith    on    new  lines  are,   too 
1,  the  last  things  thought  of  in  connection 
L  the  construction  work.    And  it  is  a  corn- 
thing  on   well   managed   railroads  to   see 
I  round-houses   and  car  and   engine  repair 
)S  erected  without  any  provision  being  made 
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for  the  storage  and  care  of  material,  tools,  and 
things  of  that  kind.  This  is  because  co-opera- 
tive advice  is  not  sought;  somebody  who  odIj 
knows  (or  thinks  of)  part  of  what  is  needed, 
thoughtlessly  takes  the  responsibility  of  decid- 
ing for  all ! 

In  the  planning  and  building  of  a  railroad, 
(unless  it  be  an  extension  of  an  old  system  or 
the  work  is  supervised  by  veterans  in  railway 
operations)  little  thought  is  given  to  anything 
except  the  main  line  and  sidings.  Somebody,  it 
is  quite  likely,  who  perhaps  knows  very  little 
about  the  needs  of  equipment,  vrill  say,  with 
a  look  that  silences  everyone  within  hearing, 
''  Well,  let  us  put  aside  thirty  acres  at  snch  and 
such  a  place  for  shops,"  when,  very  likely  one 
hundred  acres  or  more  could  be  used  to  advant- 
age. Thus  the  superintondent  of  the  car  deparlr 
ment  and  the  superintendent  of  motive  power 
and  machinery  are  never  afterwards  able  to 
work  effectively  ;  and,  because  of  this  handicap 
the  maintenance  of  equipment  is  carried  on  at 
a  disadvantage  and  at  increased  cost  for  all  time 
— and  this  because  the  advice  of  experts,  (in  the 
company's  employ  and  under  pay)  was  not 
sought  at  the  proper  time  or  proper  deference 
paid  to  their  superior  judgment  and  experienee. 

The  planning  of  passenger  cars  passed  with 
the  advent  of  Pullman,  from  the  hands  of  me- 
chanics to  those  of  skilful  designers,  arUsts  and 
high  class  decorators.  Freight  car  construction, 
on  the  other  hand,  still  looks  wholly  to  strength 
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•ractical  utility.  Nevertheless  these  homely 
les  have  improved  somewhat  in  beauty  of 
le  as  well  as  in  strength  and  carrying  capa- 

Car  construction  is  still  carried  on  to  a 
in  extent  by  railway  companies,  but  more 
lonly  than  otherwise  they  devote  their 
ies  in  this  direction  to  maintaining  the 
bhey  buy  in  the  open  market ;  and  it  is  in 
mce  to  the  maintenance  of  cars,  including 
care  and  working,  that  this  chapter  treats. 
sponsibility  for  this  service  rests  upon  the 
bl  known  as  the  Superintendent  of  the  Car 
rtment.*  His  duties  are  of  an  executive 
cter  and  embrace  responsibilities  requiring 
eir  exercise  extended  practical  experience 
dministrative  qualities  of  the  highest  order. 
\  opportunities  to  further  the  interests  of 
>mpany  are,  perhaps,  greater  in  degree  than 
•ther  official  having  to  do  with  the  handling 
luper vision  of  cars.     The  field  he  superin- 

is  great  and  the  wear  and  tear  and  unavoid- 
lestruction  of  property  from  accidents  and 
wise,  constant.  It  is  his  particular  duty  to 
lat  these  losses  are  minimized  and  that  the 
juipment  is  maintained  at  the  maximum  of 
)ncy  with  the  least  possible  cost, 
all  of  the  cars  that  belonged  to  a  railroad 
d  daily  under  the  eye  of  the  superintendent, 
amediate  knowledge  of  their  needs  in  the 
of  maintenance  and  betterments  would 
ly  simplify  the  situation.  But  as  a  matter 
;t  the  cars  subject  to  his  guardianship  and 

e  old  title— still  used  sometimes — was  Master  Car  Builder. 
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care,  number  many  thousands  and  are  scattered 
over  the  whole  country — for  he  must  not  only 
look  after  the  cars  on  the  home  line  but  those 
also  in  use  by  connecting  roads.  How  is  he  to 
keep  himself  advised?  How  act,  when  he  doe> 
not  see  the  cars  and  is  ignorant  of  their  location 
and  condition  except,  indeed,  the  few  that  ims> 
into  or  out  of  the  shops  and  yards  under  his 
immediate  eye?  Manifestly,  in  order  to  be 
familiar  with  these  details;  to  know  where  the 
cars  are,  whether  they  fulfill  requirements  or 
not,  what  their  condition  is,  and  the  repairs  that 
are  necessary,  he  must  depend  on  the  returns- 
verbal  and  written — that  he  receives  from  his 
subordinates  and  others. 

With  the  aid  of  these  he  may  and  does  know 
the  condition  of  every  car,  and,  summing  up  the 
whole,  of  the  cars  in  the  aggregate.  The  trust- 
worthiness of  the  returns  he  receives  is  apparent, 
for  in  every  case  they  are  based  on  the  personal 
inspection  and  knowledge  of  those  in  immediate 
charge.  Thus  the  superintendent  and  his  assis- 
tants are  kept  advised  of  each  kind  of  car  and  it^ 
condition,  and  thus  advised  they  are  able  to  main- 
tain them  effectively,  and  doing  so  meet  the  just 
and  pressing  expectations  of  the  management. 
and  the  urgent  requirements  of  the  public  who 
use  the  cars. 

These  returns  are  illustrated  at  length  further 
on,  with  explanations  of  their  purpose,  how  com- 
piled, when  and  by  whom  made  and  to  whom  sent. 
With  the  aid  of  these,  those  in  charge  are  able 
to  scrutinize  each  car  requiring  attention,  wher- 
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b  may  happen  to  be.  Through  these  returns 
:now  what  cars  require  repairs,  what  re- 
ire  being  made  and  where,  and  how  many 
re  engaged  in  such  work,  including  that  of 
ainiijg,  cleaning  and  lighting  the  cars  in 

use.  Through  these  returns  the  superin- 
it  knows  how  many  cars  are  available,  how 
are  in  the  hospital,  the  nature  of  their  ail- 
and,  finally,  when  they  will  be  put  back 
le  service;  information,  in  fact,  so  specific 
be  forms  have  but  to  be  studied  by  those 
•ned  to  keep  them  informed  as  effectively 
resent  in  person  on  the  ground. 
3  is  one  important  feature  of  car  supervis- 

its  daily  application,  and  all  who  would 
3  know  the  practical  working  and  adminis- 

of  the  car  department  must  study  these 
—learn  them  by  heart — for  no  where  else 
e  information  they  contain  be  found. 

duties  of  the  superintendent  relate  also, 
advisory  officer,  to  the  procurement  of  new 
'om  time  to  time,  as  the  service  requires, 
n  connection  with  such  needs,  he  must  be 
d  by  observation,  research,  and  practical 
ence,  concerning  the  constructive  features 
s  including  all  the  minor  appliances  and 
js  relating  thereto.  For  the  evolution  in 
uction  and  adaptation  of  cars  to  practical 
— demonstated  by  experience  or  evolved  by 
ive  genius — is  as  constant  and  as  great  as 
Y  other  field  of  industry.  This  does  not 
illustration;  or,  if  it  did,  we  have  but  to 
TO  the    cars   formerly    on   railways  with 
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those  in  current  use.  In  every  feature  there  has 
been  advancement,  greater  strength  and,  conse- 
quently, greater  durability;  increased  utility; 
greater  capacity;  greater  security ;  and,  in  the  case 
of  passenger  cars,  greater  safety  and  comfort 
All  this,  withal,  with  relatively  less  cost. 

It  is,  however,  in  connection  with  the  main- 
tenance of  cars  that  the  greatest  usefulness  of 
the  department  lies.  The  ordering  of  equipment 
is  of  infreqaeut  occurrence  and  easy  of  accomp- 
lishment. Its  maintenance  afterwards,  however, 
requires  incessant  care  and  watchfulness  over  a 
wide  field;  work  that  demands  in  its  dischaiige 
extended  and  diversified  experience  and  a  high 
order  of  talent.  The  great  quantity  of  material 
that  the  maintenance  of  cars  involves,  the  super- 
intendent and  his  assistants  must  personally 
supervise.  This  material  embraces  a  vast  num- 
ber of  articles  of  widely  different  nature  and 
varied  utility,  but  alike  necessary  in  the  conduct 
of  business.  ,  These  requirements  involve  va?t 
outlays  of  money,  but  are  lessened  greatly,  in 
practical  work,  through  the  ingenuity  and  skill 
of  those  in  charge  by  the  refuse  of  scrap  and 
other  available  parts  of  abandoned  cars.  In  this 
way  a  great  saving,  scarcely  known  or  appreci- 
ated outside  of  the  department,  is  effected. 

Not  only  must  those  in  charge  possess  techni- 
cal skill,  bat  the  business  acumen  that  is  evinced 
in  the  wise  foresight  that  anticipates  the  wants 
of  the  department,  and  so  makes  provident  use 
of  the  present  to  order  the  equipment  and  ma- 
terial that  will  be  needed  in  the  future ;  and  this 
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lit  exaggerating  actual  and  imperative  re- 

aents.     The  care  exercised  not  to  exceed 

needs  as    regards  supplies    ordered  for 

general  use  and  temporarily  stored  in  the 
)t  the  storekeepers  of  a  company,  alt^o  ex- 
to  supplies  placed  in  tlie  hands  of  foremen 
imediate  use  in  and  about  the  shops  and 

tracks  and  sheds.  And  in  regard  to  these 
)tty  supplies  taken  from  the  general  store, 
,me  watchfulness  is  exercised  to  prevent 
or  improper  use  that  is  thrown  around  the 
l1  supplies  of  a  company  ;  for  neglect  here, 
ewhere,  invites  extravagance,  added  coat 
isatisfactory  results. 

ther  supervision  over  the  material  of  the 
3partment  is  aided  by  carefully  devised 
s  of  material  used  and  on  hand,  made  by 
3n  and  others  lat  the  shops  and  various 
.  where  supplies  are  kept  to  meet  daily 

his  way  it  will  be  seen  the  care  and  watch- 
3  continue  from  the  time  material  is  or- 
until  it  is  actually  used;  and,  according  to 
Basure  of  this  supervision,  it  is  needless  to 
fficiency  or  the  reverse  will  exist.  And 
speaking  of  material,  not  only  articles  used 
)  maintenance  of  cars  is  meant,  but  tools, 
ints,  waste  and  other  supplies,  including 
for  lighting  and  the  implements  and  fix- 
incident  thereto.  Finally,  the  measure  of 
acy  exercised  in  the  disbursement  and  use 
:erial,  is  scrutinized  by  the  management  in 
;ht  of  returns  showing  the  cost  per  mile 


i 


162  SCIENCE  OF  RAILWAYS. 

run  by  cars,  and  in  such  other  ways  as  the  inge- 
nuity of  those  in  charge  may  devise  and  enforce. 

Among  the  important  returns  required  by  the 
department  are  those  relating  to  the  wear  and 
tear  of  wheels,  the  strength  and  dui-ability  of 
which  is  a  matter  of  such  supreme  importance  to 
the  safe  and  economical  operation  of  trains. 
Through  these  returns  the  superintendent  aod 
his  aids  are  kept  advised  of  the  actual  life  of 
every  wheel  and  the  work  it  has  performed.  In 
furtherance  of  this,  particulars  of  all  defects  are 
reported  and  carefully  tabulated  for  future  guid- 
ance and  refereuce.  Kecords  are  also  kept  of  ali 
wheels  guaranteed  by  manufacturers  to  see  that 
the  guarantees  are  fulfilled  in  practice.  Report^ 
are  also  required  of  hot  boxes  and  the  cause 
thereof,  when  delays  and  accidents  result  there- 
from. Similarly,  failures  and  defects  in  air- 
brakes are  valuable  for  the  information  and 
guidance  of  those  interested. 

Concerning  the  car  proper  the  superintendent 
requires  reports  of  all  cars  damaged  and  in  many 
ca.ses  the  cause  thereof ;  particulars  of  bad  order 
cars  on  hand  and  where  located  ;  cars  worn  out 
and  destroyed  by  his  orders ;  special  and  general 
repairs  required  by  cars,  including  those  owned 
by  other  companies ;  cars  cleaned ;  cars  repainted : 
cars  rebuilt ;  cars  ready  for  service ;  new  cars 
received.  Reports,  in  fact  covering  every  phase 
of  the  subject  necessary  to  his  enlightenment, 
and  that  of  the  managing  officials  of  the  com- 
pany. 

The  numbering  of  cars  and  the  groupiDg  o( 
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limbers  is  one  of  the  many  duties  which 
0  the  lot  of  the  superintendent.  The  prac- 
of  railroad  companies  are  not,  however, 
m  in  regard  to  numbering  cars.  Thus  one 
,ny  will  set  aside  all  numbers  say  from 
500  for  its  passenger  cars ;  and  all  over 
lumber  for  freight  cars.  Of  the  latter 
the  even  numbers  will  perhaps  be  assigned 
,  furniture,  refrigerator  and  other  enclosed 
the  odd  numbers  being  assigned  to  other 
\  of  cars.  Or  a  company  may  set  aside  the 
3rs,  both  odd  and  eveuj  between  10,000 
0,000  for  one  class  of  cai^  and  between 
>  and  30,000  for  another  class,  and  so  on. 
irpose,  whatever  the  plan  may  be,  being 
ble  those  interested  to  determine  the  kind 
ass  of  a  car  upon  hearing  the  number,  so 
any  ^lan  can  do  this  without  too  much 
ition* 

lettering  on  cars  seems  a  simple  and  me- 
al matter  to  the  idle  looker-on,  yet  it  is 
;  for  the  information  conveyed  and  the 
r  and  place  of  conveying  it  are,  really, 
's  of  careful  study  and  arrangement  based 
?  experience  and  the  needs  of  the  service, 
le  cars  the  work  is  artistic,  so  far  as  its 

permits ;  on  others  it  is  the  reverse. 
S  in  regard  to  painting  cars  :  the  color  and 
f  paint  and  the  quality  of  varnish,  and  the 
r  in  which  all  are  applied,  more  often 
)therwise  indicate  taste  and  discernment 
1  as  the  practical  question  of  usefulness 
5ar  and  tear. 
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Another  duty  that  belongs  to  the  superintend- 
ent of  the  car  department  is  the  preparation  and 
general  distribution  of  the  "Object"  cards  that 
are  nailed  to  cars  showing  at  a  glance  those 
that  are  in  "bad  order;"  that  are  "defective;" 
that  need  "light  repairs;"  that  need  "general 
repairs;"  that  are  "to  be  destroyed;"  that  are 
**ready  for  service;"  that  are  loaded  with  "inflam- 
mable material;"  that  are  subject  to  "penalty" 
under  the  rules;  "home  route"  cards,  etc.  Pro- 
vision in  fact,  being  made  to  cover  every  emer- 
gency of  the  service  at  the  minimum  of  cosi 

Similarly,  the  oversight  of  the  superintendent 
and  his  assistants  extends,  with  minute  particu- 
larity, to  every  phase  of  the  work:  the  mainte- 
nance of  shops;  the  procurement  and  mainte- 
nance of  machinery  and  tools ;  details  of  repairs 
to  cars  ;  cars  rebuilt ;  articles  manufactured  for 
use  by  the  department ;  piece  work  ;  work  done 
for  individuals  and  corporations,  and  so  on.  And 
as  the  cars  of  different  companies  are  used  in 
common,  it  falls  to  the  department  to  make  such 
repairs  as  may  be  necessary  to  the  cars  of  other 
roads,  and  in  doing  so  to  discriminate  between 
the  repairs  that  are  chargeable  against  the 
owner  and  those  that  must  be  made  at  the 
expense  of  the  company  using  them. 

The  permanent  records  in  the  office  of  the 
superintendent  of  cars  depend  upon  the  division 
of  the  work  as  regards  the  handling  of  material 
and  the  keeping  of  the  accounts.  Those  of  a 
fundamental  nature,  however,  that  may  be 
named,  irrespective  of  any  such  conditions,  anr: 


SUPERVISION  OF  CABS.  IJBH 

»cord  of  repairs  to  different  classes  of  cars, 
Td  of  passenger  cars;  record  of  freight  and 
cars;  record  of  oil,  waste  aod  tallow  used; 
[  of  car  wheels;  record  of  car  mileage;  and, 
jy  material  and  labor  records-  The  extent 
)se  last  named  will,  however,  as  already 
^ed,  depend  npon  the  organization  as  regards 
m  of  work  and  responsibility. 
5  to  the  superintendent  of  cars  and  those 
him,  as  already  intimated,  that  a  company 
I  look  for  plans  for  its  shops  and  repair 
ngs;  the  tools  and  machinery  the  service 
es;  the  tracks  and  sidings  necessary  for  the 
ses  of  the  department,  and  all  the  other 
lemalia  incident  to  its  operations. 

is  at  once  a  constructive  and  operating 
[;  building  up  and  afterwards  maintaining 
)erating.  And  to  do  this  he  must  feel  the 
ions  of  his  department  however  remote  or 

Through  observation,  personal  intercourse, 
legraph,  and  special  and  stated  returns,  he 

himself  actively  and  in  minute  contact 
ivery  phase  of  the  situation.  The  informa- 
.hus  acquired,  is  imparted  by  him  to  such 
tl  managing  officials  of  the  company  as 
e  interested.     And  this  last  is  as  necessary 

first;  for  in  no  other  way  can  he  secure 
ictive  and  intelligent  co-operation  and  ad- 
bhings  so  necessary  in  corporate  life  where 
is  divided  responsibility  for  work  done  and 
I  achieved. 

only  does  the  superintendent  keep  him- 

touch  with  the  local  conditions  and  needs 
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but  through  attendance  at  the  meetings  of  super- 
intendents of  cars  and  by  personal  intercourse 
with  such  officers  on  other  roads,  keeps  his  plant 
and  equipment  in  line  with  the  best  constructive 
and  operating  practices  of  the  day.  And  iti« 
due  to  him  and  this  intercourse,  that  the  uni- 
formity and  general  usefulness  of  cars  has  been 
obtained. 

And  it  is  needless  to  say  that  the  measure  of 
success  the  individual  superintendent  attains 
in  his  intercourse  with  the  officials  of  other  com- 
panies is  dependent  upon  his  industry,  experi- 
ence and  tact.  It  also  falls  out,  in  this  connec- 
tion, in  the  practices  of  the  department,  that 
because  of  the  general  understanding  among 
master  car  builders,  the  superintendent  of  the 
car  department  has,  in  a  great  measure,  to  super- 
vise and  audit  the  manifold  accounts  that  arise 
between  railroads  in  connection  with  the  repair 
and  maintenance  of  the  cars  used  in  joint  ser- 
vice. And  as  these  accounts  are  numerous  and 
often  complicated  and  for  considerable  amounts, 
the  faithful  performance  of  the  service  requires 
time  and  accurate  knowledge,  and  systematic 
provision. 

In  conclusion,  it  may  be  said,  that  the  great 
number  of  men  employed  by  the  car  department 
scattered  as  they  are  over  a  wide  territory,  in- 
volve careful  organization  and  constant  watch- 
fulness. In  the  building  up  of  the  force,  those 
employed  are  selected  only  after  careful  scrutiny 
under  forms  prescribed  by  the  superintendent 
Thus,  he  controls  the  force  and,  through  the 
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s,  keeps  himself  advised    of    its 
imber  of  men  at  each  point;  the 
pv^orked  by  each  man — includii      r 
^ertime — ;  the  kind  of  work     .uu  i 
)d  upon,  and  finally  what  he      3    a 
lis  way  and  by  carefully  dev    3cl     f    i 
suit  of  experience  and  caretul  \    r\ 
apartment  is  supervised  thro         at. 
itendent  and    other    responsible 
company  watching  the  procurei 
nd,  afterwards,  their  maintenance; 
sing  of  material ;  its  use  ;  the  hirii 
•ging  of  men  ;  their  need  and  fitn 
ihrough  all  the  varied  ramificat 
lied  exigencies  of  the  service. 


CHAPTER  X. 

jjGEMENT  OP  Car  Shops  and  Oeganizai 
OF  Forces. 

/e  described  in  the  preceding  chapt 
r  less  particularity,  the  duties  and  r 
3S  of  those  in  charge  of  the  care     id  n 
B  of  cars.     However,  in  this 
)ther  of  a  like  nature,  it  is  intere    i 
tive  above  all  to  hear   what  the  ui; 
[ — ^the  man  who  actually  does  the  thi      — 
say  on  the  subject.    The  great  im 
lue  of  such  expression  has  led  me  to 
happily  to  secure — this  from  Mr.  Ciiarl 
royer,  a  superintendent  of  the  car  depart- 
•f  one  of  the  great  railways  of  the  world; 
of  long  and  widely  diversified  experience, 
LS  no  superior  in  the  service  and  is  every- 
recognized  as  an  eminent  and  trustworthy 
ty  in  this   important   branch  of  railway 
ons. 

ng  secured  this  interesting  and  highly 
ie  exposition  of  the  subject,  I  submit  it 
t  comment  for  the  benefit  and  enlighten- 
i  those  who  seek  to  know  something  con- 
j  the  administration  and  interior  working 
3ar  department,  but  whose  facilities  render 
quiring  of  such  information  impossible; 
ation,  it  may  be  said,  that  is  of  the  greatest 

069) 
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value  to  everyone  who  seeks  railway  advance- 
ment in  this  or  any  of  the  other  fields  of  prefer- 
ment. With  this  brief  explanation  I  submit 
what  Mr.  Schroyer  so  pertinently  says  on  the 
subject. 

The  large  number  of  passenger  and  freight 
cars,  that  comprise  the  rolling  stock  of  a  railroad, 
are  of  so  much  importance  that  the  work  of 
mamtaining  this  equipment  requires  the  most 
careful  preparation  and  supervision. 

In  the  beginning  of  railroads,  and  now  Avith 
new  roads,  oftentimes  little  provision  is  made  or 
thought  given  to  the  repair  and  maintenance  of 
cars;  a  few  outlying  tracks  and  rough  sheds 
being  deemed  sufficient. 

As  the  car  equipment  of  a  railroad  increases  in 
number  and  age,  however,  the  importance  of  its 
maintenance  becomes  more  and  more  pronounced. 
Permanent  shops  are  then  established  for  per- 
forming such  work  as  is  required  in  making  what 
is  generally  known  among  car  men  as  "Heavy 
repairs  to  freight  cars."  Shops  are  erected,  ma- 
chinery installed,  and  permanent  tracks  .laid  in 
close  proximity,  where  the  work  of  making  light 
and  heavy  repairs  can  be  carried  on  at  the  mini- 
mum of  cost.  Organization  for  supervising  and 
doing  the  work  also  assumes  tangible  shape. 
Schemes,  such  as  Transfer-tables  (operated  by 
electricity)  for  handling  cars  in  the  yards,  places 
for  the  storage  of  cars  while  awaiting  repairs, 
provision  for  painting  cars,  and  other  necessary 
facilities  are  inaugurated. 
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organization  of  the  car  department,  as 
perfected,  is  generally,  as  follows: 
Superintendent  of  the  Car  Department  or 
•  Car  Builder,  who  has  charge  of  the  forces 
acting  and  maintaining  car  equipment* 
rchange  Inspectors.  Their  duties  are  to 
b  cars  under  "Master  Car  Builders'^' 
B)  rules  at  interchange  points  where  cars 
iivered  to  and  received  from  foreign  com- 
.  They  note  the  general  condition  of  the 
id  especially  defects  for  which  owners  are 
bible  in  contradistinction  to  defects  for 
the  operating  line  is  responsible;  these 
mte  up  on  the  records  and  specialize  in 
eturns. 

eral  Inspectors.  Their  duties  are  to  in- 
cars  at  terminal  stations,  to  determine 
3r  or  not  they  are  safe  for  operation  and 
Qg  freight. 

ipectors  of  passenger  cars  at  Terminals  are  classed  as  General 
tors. 

l1  Inspectors.  These  inspectors  are  loca- 
important  stations  along  the  line  and  it  is 
uty  to  inspect  cars  while  enroute,  to  deter- 
heir  safety  and  to  ascertain  whether  or  not 
1  are  such  as  to  necessitate  the  removal  of 
:*  from  the  train  in  order  to  prevent  acci- 
r  further  damage;  also  to  look  after  the 
and  icing  of  cars  enroute,  etc. 
3ral  Foreman.  His  duties  are  to  supervise 
jors  and  local  foremen,  in  the  yard  of  the 
»al  shop  where  heavy  repairs  are  made  to 
He  also  has  general  charge  of  such  work 
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and  is  in  fact  one  of  the  superintendent's  imme- 
diate assistants. 

Gang  Foremen.  They  have  charge  of  the  men 
actually  making  repairs  to  cars. 

Freight  Car  Foremen  of  the  first  class.  They 
are  employed  in  the  yards  where  heavy  repairs 
are  made,  about  the  principal  shop. 

Freight  Car  Foremen  of  the  second  class.  They 
are  employed  in  charge  of  the  force  at  local 
points  where  light  repairs  are  made. 

Foremen  of  the  third  class.  They  have  charge 
of  the  force  at  local  points  engaged  in  making 
running  repairs  to  cars  in  transit. 

Freight  Car  Carpenters.  They  are  employed 
in  yards  where  the  principal  work  is  performed, 
and  their  duties  comprise  laying  out ;  framing  of 
heavy  and  other  timbers  of  the  car;  and  the 
work  of  constructing  new  cars.  This  class  of 
help  furnishes  its  own  tools. 

Freight  Car  Repairers.  The  men  who  take  the 
lead  in  the  work  performed  in  making  heavy 
repairs  to  cars. 

Freight  Car  Repairers'  Helpers.  These  men 
do  the  secondary  work  and  assist  the  Car  Re- 
pairers where  heavy  repairs  are  being  made. 

Car  Smiths.  Performing  the  general  work  of 
repairs  in  yards  where  light  and  running  repairs 
are  made. 

Handy  Men.  Employed  at  local  and  terminal 
stations  whose  duties  comprise  oiling,  inspecting. 
cleaning,  icing  and  making  light  repairs  to  cars 

Car  Oilers:  men  whose  exclusive  duties  are  the 
oiling  of  both  freight  and  passenger  cars. 
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)rs  and  Inspectors:  men  whose  duties  em- 
the  oiling  and  inspection  of  cars  while  in 
b,  in  terminal  yards,  and  on  team  tracks^  etc. 
eman's  Clerk.  His  duties  are  somewhat 
il  but  more  particularly  embrace  the  keep- 
a  record  of  all  cars  passing  over  the  repair 
;  details  of  repairs  made  to  same;  filling 
ards  in  accordance  with  the  Master  Car 
jrs'  rules  for  defects  existing^  for  repairs 
for  defects  for  which  owners  are  responsi- 
id  for  repairs  made  for  which  the  operating 
1  responsible. 

above  classification,  in  a  general  way, 
.  the  important  divisions.  A  force  em- 
I  for  special  purposes  is  always  so  indicated 
)  pay  roll  and  other  records  of  a  company. 


location  of  the  car  shops  should  be  cen- 
d  to  the  greatest  possible  extent  at  such 
as  will  best  meet  the  requirements  of  the 
3  and  avoid,  as  far  as  possible,  the  trans- 
g  of  bad  order  cars  over  the  line, 
a  railroad  having  from,  say,  four  to  five 
nd  miles  of  track,  two  main  shops  should 
veniently  located  at  different  points  on  the 
1  which  there  should  be  facilities  for  mak- 
avy  repairs  and  getting  out  the  various 
ind  classes  of  materials  used  in  such  repairs 


lis  case  as  in  all  similar  cases  the  provision  made  should 
IS  the  needs  of  a  company  require. 


I 
I 


I 


174  <CIEyCE  OF  RAIL  WA  TS. 

The  shops  should  be  generally  arran£,ed  as  fol- 
lows: 

Blacksmith  Shop.  Such  a  shop  should  be 
especially  provided  for  doing  the  work  of  the  car 
department,  lest  the  work  should  be  interrupted 
by  the  miscellaneous  and  varied  character  of 
work  performed  in  the  locomotive  departmeot 
blacksmith  shops.  It  usually  happens  that  when 
car  department  work  is  left  to  be  done  by  another 
department,  the  work  of  the  latter  is  too  often  con- 
sidered more  important  and  so  is  given  the  pref- 
erence— the  car  work  suffering  correspondingly 
therefrom.  It  is  also  of  advantage  to  have  a 
blacksmith  shop  for  the  car  department  for  the 
reason  that  the  work  can  be  done  by  men  of  less 
skill  than  in  the  locomotive  blacksmith  shop  be- 
cause of  the  large  quantities  of  work  of  a  dupli- 
cate character. 

The  Planing  Mill.  The  planing  mill  should  be 
so  arranged  as  to  enable  the  work  of  framing 
heavy  timbers  to  be  done  in  one  part  of  the  mill 
and  the  work  of  a  lighter  nature  taken  care  of  in 
another  part  without  being  brought  in  contact 
with  one  another. 

Cabinet  Shop.  This  shop  should  be  provided 
with  facilities  for  taking  care  of  the  lighter  class 
of  work  in  framing  way  (caboose)  cars,  refriger- 
ator cars,  and  other  similar  classes  of  miscellan- 
eous car  equipment. 

The  Foundry.  The  foundry  should  be  provided 
with  siiflicient  capacity  for  the  getting  out  of  both 
brasses  and  gray  iron  castings. 

Machine  Shop.    The  machine  shop  work  of  the 
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mrtment  can  also  be  done  by  men  of  less 
lan  those  ordinarily  classed  as  machinists; 
erefore  it  is  economy  to  have  a  machine 
)r  the  car  department  separate  from  the 
)tive  machine  shop.  This  shop  should  be 
I  on  tracks  having  sv^itches  at  both  ends 

work  of  repairs  of  a  heavy  nature  can  be 
ind  where  bad  order  cars  can  be  placed  at 
d  and  good  order,  or  repaired  cars,  can  be 
out  from  the  other.     A  series  of  tracks 

also  be  placed  in  close  proximity  to  the 
)n  which  cars  may  be  placed  that  are  in 
f  repairs  ordinarily  classed  as  "light."      A 

should  be  placed  at  either  end  of  such 

to  be  used  in  placing  bad  order  cars  at  one 
d  for  removing  repaired  cars  at  the  oppo- 
id.  A  sufficient  number  of  tracks  should 
ailed  in  the  yard  at  such  places  where  they 
ot  interfere  with  the  work  of  the  switch- 
partment,  upon  which  may  be  stored  cars 
ag  repairs,  and  also  those  that  are  to  be 
J. 
3rap  Yard  is  necessary  where  materials  re- 

from  cars  repaired  and  from  wrecked  cars 
3d  from  the  road,  can  be  assorted  and  dis- 
3f.  A  well  regulated  scrap  yard  is  of  more 

to  a  railway  company  than  is  usually 
it,  and  if  it  is  not  properly  arranged,  the 
3f  handling  scrap  material  is  so  laborious 
.'ten  times  the  amount  received  from  the 

the  scrap  does  not  much  more  than  pay 
!  labor  performed. 
3rmanent  wrecking  derrick  should  be  pro- 
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vided  in  close  proximity  to  the  scrap  yard  where 
heavy  materials,  usually  consisting  of  trucks  and 
heavy  material  received  from  the  line,  can  be 
loaded  and  unloaded.  A  great  saving  can  thus 
be  effected  by  the  labor  saved  through  the  lesser 
number  of  men  required  to  handle  heavy  material. 

The  grouping  of  these  shops  and  tracks  should 
be  of  such  a  character  as  to  enable  materials 
from  the  mill,  blacksmith  shop,  etc.,  to  be  trans- 
ported from  shop  to  shop  at  a  minimum  cost 
No  fixed  plan  can  be  laid  down  for  a  shop  of  this 
character  for  the  reason  that  it  must  always 
be  made  to  meet  the  land  and  track  conditions 
in  and  about  the  yards  in  which  it  is  built. 

The  system  under  which  work  is  conducted 
must  necessarily  be  varied  to  meet  track  and 
switching  conditions  in  the  yard.  The  best  prac- 
tice, however,  in  important  yards  where  both 
heavy  and  light  repairs  are  handled,  is  to  have 
an  inspector  inspect  all  cars  received  from  outly- 
ing divisions;  and  in  this  inspection,  he  should  be 
the  judge  as  to  the  classification  of  repairs  to  be 
made — which  classification  should  be  the  basis  for 
determining  where  car  should  be  placed  and  what 
work  is  needed  to  place  the  car  in  first  class  repair. 

All  bad  order  cars  on  which  repairs  can  be 
made  in  one  day  or  less  should  be  grouped  and 
classed  as  ^'A"  (light)  repairs,  and  a  card  known 
as  the  '"A"  card  applied  to  each  car.  This  card 
indicates  the  initial,  number  of  car,  classification 
of  repair  work  needed,  together  with  a  space  for 
the  name  of  the  inspector.  Cars  which  require 
more  than  one  day  and  less  than  two  days  for 
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the  repairs  should  be  classified  as  '*B". 
squiring  two  days  or  mo]  e  as  '*C"  repairs, 
xds  should  be  of  different  colors  to  enable 
eh  crews  to  determine  at  a  glance  what 
on  should  be  made  of  the  car;  and  all  cars 
fferent  classes  should  be  set  on  a  track  by 
^es,  and  the  work  got  out  uniformly,  thus 
the  re-switching  of  the  cars  and  the 
of  same,  as  would  be  the  case  if  heavy 
t  repairs  were  mixed  indiscriminately  on 
t. 

practice  requires  that  such  parts  of  cars 
•e  painting,  be  done  first  to  enable  them 
p^e  a  coat  of  paint  while  on  the  repair 
Lor  to  going  onto  the  regular  paint  tracks. 
atly  facilitates  the  work  of  painting, 
ced  cars,  or  those  so  badly  damaged  as  to 
eyond  the  class  "C  "  repairs,  should  have 
made  under  cover  in  a  shop  especially 
[  for  this  class  of  work, 
equiring  light  repairs  should  always  be 
reference  over  the  heavy,  the  heavy  re- 
ng  held  until  such  time  as  the  light  re- 
k  slackens,  as  this  practice  will  tend  to 
he  number  of  bad  order  cars  held  for 
o  the  minimum,  thus  enabling  a  larger 
of  cars  to  be  continued  in  service.  Under 
conditions  heavy  repair  cars  are  often 
it  is  apparently  an  unusual  length  of 
t  this  is  found  desirable  when  the  force 
•e  regularly  employed  on  both  heavy  and 
•airs  at  the  same  time, 
irrangement   of  the   machinery   in   the 
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planing  mill  is  of  such  importance  that  the  most 
careful  attention  should  be  given  it  to  enable 
the  work  to  be  done  in  such  a  manner  as  to  have 
that  of  a  heavy  character  moved  straight  through 
the  mill  and  never  backwards.  This  can  be 
done  by  means  of  wooden  horses  or  dollys  for 
shifting  heavy  materials  from  one  machine  to 
another  and  so  enable  the  men  to  take  the  rough 
material  in  at  one  end  of  the  mill  and  turn  out 
the  finished  product  at  the  other  with  the  miDi- 
mum  amount  of  delay. 

Light  materials  taken  out  of  the  mill  shoulu 
in  all  cases  be  got  out  on  trucks  to  avoid  laying 
them  on  the  floor  and  reloading  them.  A  great 
saving  in  time  can  be  made  by  the  foremen  if 
particular  attention  is  paid  to  this. 

The  matter  of  conveying  the  shavings  and  off- 
fall  from  the  machines  and^  saws,  to  the  boiler 
room,  is  one  of  the  utmost  importance,  and 
modern  methods  for  so  doing  should  in  all  cases 
be  employed. 

The  Pattern  Shop  and  Cabinet  Shop  should  be 
in  the  same  room  if  possible,  as  the  machinery 
employed  in  the  two  departments  of  the  work 
is  practically  the  same  and  by  so  associating 
them,  the  same  machines  will  answer  the  pur- 
poses of  both  departments. 

The  location  of  the  machine  and  blacksmith 
shops  should  be  such  as  to  enable  the  heavy 
materials  to  be  got  out  in  these  departments  and 
transferred  or  loaded  at  the  minimum  cost. 

Tracks  for  the  storage  of  wheels  mounted  for 
use  should  be  sufficiently  close  to  the  "Pressing 
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on  machinery"  as  to  enable  quick  deliv- 
same  to  be  made.  Tracks  should  be  in- 
iway  from  the  machine  shop  toward  the 
7here  loading  and  unloading  is  done,  as 
lows  the  wheels  to  be  taken  from  the 
in  the  order  that  they  are  mounted, 
are  should  be  exercised  in  using  first  the 
(vheels  on  track;  this  on  account  of  the 
larautee  on  freight  wheels. 
£S  on  which  wheels  are  stored  to  be  dis- 
d,  should  be  inclined  toward  the  shop  to 
em  move  by  gravity  to  as  great  an  extent 
ble. 

best  method  of  loading  and  unloading 
d  wheels  has  been  found  in  the  use  of  the 
ack  (see  illustration  on  next  page),  located 
ground  and  operated  with  air  pressure  to 
e  wheels  up  to  car  level,  rather  than  to 
old  style  derricks. 

jacking  up  of  cars,  the  cleaning  o^  air 
ylinders  and  triple  valves  and  the  testing, 
rakes  by  means  of  air  pressure  have  been 
3  cut  so  much  figure  in  economy  and  cost, 
3  greatest  consideration  should  be  given 
le  in  the  arrangements  of  the  yard, 
rminal  stations  sufficient  trackage  should 
ided,  conveniently  located,  to  enable  bad 
irs  to  be  switched  out  of  trains  and  got 
rom  the  repair  yards  without  interference 
ber  equipment.  These  tracks  should  be 
d  with  air  for  testing  air  brakes,  jacking 
etc.  A  stock  house  of  sufficient  capacity 
ilso  be  provided  to  properly  care  for  such 
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Is  as  are  used  in  and  about  a  yard  of  this 
bere  machinery  and  smith  work  is  neces- 
tnited  to  that  which  can  be  procured  from 
n  Shops,  the  work  being  confined  to  that 
an  be  done  with  materials  of  this  kind, 
sal  points  of  sufficient  importance,  tracks 
a  limited  number  of  cars  conveniently  lo- 
lould  be  provided;  also  a  small  stock  house 
storage  of  waste  and  oil  and  such  other 
Is  as  are  ordinarily  used  in  work  of  what 
n  as  light  or  running  repairs, 
lubrication  of  cars  is  a  question  upon 
lore  could  be  said  than  can  be  outlined 
article.  Briefly,  the  yards  where  heavy 
ire  made  to  cars,  should  be  equipped  with 
louse  having  apparatus  therein  for  the 
of  the  waste;  steam  heating  tanks  w^here 
be  can  be  heated  to  the  proper  degree  of 
.ture;  presses  where  condemned  waste 
pressed  and  the  oil  extracted  from  it  and 
idemned  waste  sent  to  the  locomotive 
lent  for  firing  up  engines.  The  usable 
lat  has  been  sorted,  should  be  mixed  with 
5oaking  vats  should  be  provided  where 
te  can  be  placed  in  oil  for  soaking,  and 
I  racks  in  which  it  can  be  placed  for 
I  off  the  superfluous  oil. 
condemned  waste  removed  and  used  for 
p  engines  is  of  sufficient  value  to  pay  the 
xpense  involved  in  the  operation.  The 
icted  is  clear  gain. 

aste  should  be  soaked  at  least  24  hours 
ising  (the  longer  the  better).     Journal 
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boxes  of  all  cars  undergoing  heavy  repairs,  if  not 
repacked  within  two  years,  should  have  all  the 
waste  removed  and  taken  to  the  oil  house  and 
disposed  of  as  indicated  above ;  that  which  is 
usable  should  be  mixed  with  new  waste  and 
soaked  and  the  boxes  repacked.  The  benefits 
gained  by  this  practice  are  great. 

At  outside  yards  and  terminals  where  light 
and  running  repairs  only  are  made,  the  shop 
should  be  provided  with  oil  tanks,  soaking  vats 
and  draining  racks,  so  that  a  sufficient  quantity 
of  waste  properly  saturated  may  be  carried  in 
stock  at  all  times  for  renewal. 

At  local  points  where  cars  are  cared  for  while 
en  route  the  same  provision  should  be  made,  and 
cans  for  properly  saturated  waste,  or  combina- 
tion cans  for  oil  and  waste,  should  be  stored  in 
the  yards  for  convenient  use  when  necessary. 

The  repairs  of  air  brakes  is  a  matter  which 
needs  the  most  careful  attention.  Large  expen- 
ditures are  made  in  fitting  cars  with  these  appli- 
ances and  the  practice  of  letting  the  hose  hang 
down  from  the  end  of  the  cars  results  in  much 
sand  and  dirt  being  carried  into  the  train  pipe, 
through  the  strainers  and  into  the  triple  valves. 
In  many  cases,  the  smaller  particles  of  sand 
reach  the  cylinders  w^here  it  ha.^-  a  tendency  to 
cut  the  leather  packing. 

All  well  equipped  shops  are  provided  with 
necessary  tools  and  appliances  for  cleaning  and 
making  light  repairs  to  triple  valves.  Repairs 
of  a  heavy  character  should  be  sent  to  the  Air 
Bnike  company  originally  furnishing  the  valves, 
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rdinary  car  shop  is  not  equij 
fficiently  accurate  for  a  piece  oi  i 
jhis  character.     Valves  from  tl      } 
road  should  be  sent  to  the  {      p 
n  be  repaired  and  cared  for        ii 
The  cleaning  of  air  brake  cylina 
oval  and  replacement  of  the  triple  \ 
be  done  in  all  cases  when   the  va'^ 
m  in  service  eight  months  or  m    e. 
Qg  up  of  leaky  joints ;  remo^ 
nt  of  angle  cocks,  hose  and  coupl 
fcening  up  of  air  brake  pipes  and  cj 
le  removal  and  replacement  of  worn 
oes;  and  the  testing  and  adjusting  of 
IS  should   be  performed   in  the  r       r 
a  warehouse  tracks,  on  team  trad 
icks  when  the  cars  are  stored  t     :e 
t  length  of  time,  and  it  is  possible  f 
be  reached  with  air  pipes  for  the  pur- 
:esting.     The  work  should  be  done  by  a 
ecially  skilled  in  work  of  this  character. 

assenger  equipment  of  a  railroad  is  so 
and  its  maintenance  comprises  so  great 
tage  of  cost,  that  it  must  be  handled  with 
J  complete  organization  and  best  arranged 
insure  its  maintenance  at  the  minimum 
he  organization  for  conducting  the  work 
intially,  as  follows: 

lan  of  Passenger  Repairing  or  Carpen- 
>.  His  duties  embrace  the  general  work 
•ing  and  maintaining  the  passenger  cars 
as  the  woodwork  of  the  car  is  concerned; 
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also  the  direction  of  the  iron,  paint,  tin  and  uphol* 
stering  departments. 

Foreman  of  Trimming  Department.  His  duties 
comprise  a  general  inspection  of  cars  on  their  ar- 
rival at  the  shop.  He  reports,  on  form  provided, 
all  work  to  he  performed  on  the  cars.  He  has 
charge  of  the  force  which  strips  or  removes  from 
the  cars,  the  doors,  sash,  blinds,  seats,  trimmings, 
etc. :  has  the  same  properly  marked  and  tabulated 
and  delivered  to  the  proper  department  where 
the  work  of  cleaning,  repairing,  eto.  is  performed. 
Also  the  assembling  and  re-trimming  of  the  cars 
after  the  general  work  of  repairs  is  finished. 

Foreman  of  Truck  and  Platform  Repairs.  He 
is  in  charge  of  the  men  employed  on  the  work  of 
repairing  all  portions  of  trucks  and  platforms,  in- 
cluding air  bmkes. 

Foreman  Tinner.  His  duties  are  to  look  after 
the  repairs  of  all  portions  of  the  car  pertaining 
to  the  tin  department. 

Foreman  Upholsterer.  His  duties  comprise 
the  transporting  of  seats  and  backs,  curtains,  car- 
pets, etc.  from  the  cars  to  the  upholstering  clean- 
ing department,  properly  cleaning  and  repairing 
the  same  and  re-conveying  to  the  car  when  fin- 
ished and  ready  for  service. 

Foreman  Painter.  His  duties  comprise  the 
determining  of  the  class  of  painting  and  the  work 
to  be  done  on  the  car  and  the  supervision  of  the 
same. 

Foreman  of  the  Cabinet  Department.  His 
duties  comprise  the  construction  of  and  repairs 
to  interior  parts  of  the  cars. 
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:e  the  work  of  maintaining  passei 
icted  at  shops  where  freight  car  lo       i 
rmed,  the  foreman  of  the  planii 
9  shop  and  blacksmith  shop,  nee 
LS  the  work  that  must  be  done  for 
lents,  passenger  and  freight, 
nan  of  Outside  Cleaning  Yards.    He 

at  terminal  stations  and  his  du     5  c 
e  making  of  light  and  running  r       rs, 
?  and  caring  for  cars  while  the  i 
ice. 

ctors  at  Terminal  Stations.     His  dul 
le  the  general  inspection  of  all        :s  of 
the  purpose  of  determining  as  to  i 
sporting  passengers  on  the  line. 

Inspectors.     These  are  located 
il  stations  along  the  line  and  th     •  ( 
;e  the  inspection  of  trains  while  in  transit, 
rication  and  care   of  same,  and  making 
:ht  repairs  as  are  found  necessary. 

grouping  of  buildings  for  the  maintenance 
jnger  cars  depends  very  largely  on  the 
space  and  arrangement  of  the  tracks.  A 
ie  arrangement  is  that  which  will  bring 
I  such  relation  to  each  other  as  to  facili- 
3  transfer  of  interior  furnishings  of  the 
iprised  of  seats,  backs,  curtains,  carpets, 
ering,  etc.,  to  and  from  the  upholstering 
lent;  the  parts  of  the  seats,  etc.,  to  be 
i  by  the  cabinet  department ;  the  doors, 
inds,  etc.,  that  go  to  the  carpenter  shop 
airs  ;    and,   finally,   convenient  facilities 
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also  the  direction  of  the  iron,  paint,  tin  and  uphol- 
stering departments. 

Foreman  of  Trimming  Department.  His  duties 
comprise  a  general  inspection  of  cars  on  their  ar- 
rival at  the  shop.  He  reports,  on  form  provided, 
all  work  to  be  performed  on  the  cars.  He  has 
charge  of  the  force  which  strips  or  removes  from 
the  cars,  the  doors,  sash,  blinds,  seats,  trimmings, 
etc. :  has  the  same  properly  marked  and  tabulated 
and  delivered  to  the  proper  department  where 
the  work  of  cleaning,  repairing,  etc.  is  performed. 
Also  the  assembling  and  re-trimming  of  the  cars 
after  the  general  work  of  repairs  is  finished. 

Foreman  of  Truck  and  Platform  Repairs.  He 
is  in  charge  of  the  men  employed  on  the  work  of 
repairing  all  portions  of  trucks  and  platf  orms,  in- 
cluding air  brakes. 

Foreman  Tinner.  His  duties  are  to  look  after 
the  repairs  of  all  portions  of  the  car  pertaining 
to  the  tin  department. 

Foreman  Upholsterer.  His  duties  comprise 
the  transporting  of  seats  and  backs,  curtains,  car- 
pets, etc.  from  the  cars  to  the  upholstering  clean- 
ing department,  properly  cleaning  and  repairing 
the  same  and  re-conveying  to  the  car  when  fin- 
ished and  ready  for  service. 

Foreman  Painter.  His  duties  comprise  the 
determining  of  the  class  of  painting  and  the  work 
to  be  done  on  the  car  and  the  supervision  of  the 
same. 

Foreman  of  the  Cabinet  Department.  His 
duties  comprise  the  construction  of  and  repairs 
to  interior  parts  of  the  cars. 
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tracks  as  are  the  paint  shops.     1 
Uy  desirable  in  view  of  the  fact 
ig  up  and  varnishing  can  be  done  in 
ier  shop  when  found  advisable. 
car  transfer  tables  should  be  not  1 
.  in  length,  and   operated   by 

the  movement  of  the  table  i     If 
angement  for  pulling  cars  in  and  out 
)ps  and  located  in  such  a  mann 
3et  the  location  of  the  shop  buildi 
not  advisable  to  have  upholsterii    , 
Q,  or  other  shops  on  the  second       )r 
buildings,  except  when  ground  space 

as  to  require  it;  danger  from   fire 
greater  in  the  case  of  two-story  str 
he  expense  of  operating  elevators  m 
I  lowering  material  largely  incr  t 


CHAPTER  XI. 

BY  THE  Aid  of  Which  Th(  ( 

EB  Advised  of  the  Needs,  W(     : 
BSULTS  Achieved  in  the  Car  I     i 

forms  used  in  connection  with  the 
le  far-reaching  eyes — the  1(        d 
I  —  through  which  the  1    ip     i 
r  Department  and  his 
nd  widely  extended  temtx)ry  oi 
e  scattered ;  but  where,  nev    tl 
and  maintenance  must  be  car       ly 
very  hour  of  the  day.  Without  t        , 
ipervision  would  be  impossible,     xneir     l- 
value  is  therefore  apparent. 
5e  forms,  like  all   those  used  by  railway 
Dies,  are   not  only  extremely  interesting 
3  specific  things  they  cover,  but  also  for 
ings  they  suggest.     They  are  very  simple 

all  railway  blanks  —  being  designed  to 
erical  work  and  at  the  same  time  convey 
iximum  amount  of  information  within  the 
st  possible  compass.  All  those  which  fol- 
iate directly  to  work  connected  with  the 
)ranch  of  the  service  devoted  to  the  oper- 
care,  maintenance  and  supervision  of  cars. 
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C.I 
REQUISITION  FOR  AND  INVOICE  OF  MATERI 


Requisition    No._ 

Dear  Sir: -Requisition  is  hereby  made  for  the  Material  called  U 

Please  send  without  delav  to                                          at 

and  send  the  Invoice  to                                                      at 

f!ertifled  to                Date,                19 

Date. 

Certified  to               Date,              19 

Approved: 
Date 

NOTB.— This  blank  should  be  used  in  ordering  material— the 
"Now  on  hand'*.  "Due  on  previous  requisttions"  and  "Additional 
wanted",  and  "Kind  of  material*'  being  entered  in  the  proper] 
the  person  making  ihe  requisition. 

Upon  receipt  of  ihe  requisition,  properly  approved,  the  oflttc 
whom  it  is  drawn  will  forward  the  matenal  in  accordance  with  i 
tions  given  above.  A  record  of  any  items  which  cannot  be  suppliec 
should  be  made,  such  material  to  be  shipped  as  soon  as  possible 
person  making  the  requisition  nrcnptly  notified  of  the  probabl< 
shipment. 

All  items  shipped  should  be  invoiced  (on  this  blank)  to  the  pn 
son,  as  directed  above,  showing  date  and  initials  and  number  of  car 
shipped,  and  quantity,  price  and  amount  in  the  spaces  provided 
forwarding  the  invoice,  a  tissue  copy  of  it  should  be  taken  in  a  reo 
by  the  storekeeper,  or  official  filling  the  requisition. 

The  person  receiving  the  invoice  should  refer  it  to  the  person 
the  material  was  shipped— who  should  compare  it  with  the  recoi 
terial  received,  and  in  the  event  of  error  or  omission,  or  in  case  thei 
variation  or  deficiency,  either  In  quality  or  quantity,  the  account 
corrected  siccordingly  and  the  person  filling  up  the  invoice  notified. 


Quantity  of  Material 

Kind  of  Material 

Invoice  < 
Material  Shi 
Date              No. 
Initials 

Now  on 
hand 

Due  on 
previous 
requisi- 
tions 

Addi- 
tional 
quantity 
wantea 

In  ordering  material, 

please  keep  within 
space  set  apart  below 

uantity 

Price 
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NOTICE  OF  MATERIAL  ORDERED. 


Requisition  No.. 


srial  called  for  below  has  been  ordered  from  above  named 
i , at 


rolced  to 

at 

lis  notice  will  be  sent  to  tbe 
is  to  receive  the  material, 
mation  and  use  in  checking 
[  when  received. 

Signed: 

f  Material 


on 
vi- 
is 
ui- 
ons 


Addi- 
tional 
quan- 
tity 
wanted 


KIND  OP  MATERIAL 


Material  re< 


Qdbq- 
tlty 


Date 


Car 
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G.D.Ftrail 


RECORD  OF  MATERIAL  ORDERED. 


-i»— 


Requisition  No._ 


to  be  sent  to_ 


Hecord  of  m&lerUl  ordered  from  above  named  offlc 

^„Bt^ . - 


and  to  be  invoiced  to_ 


.at« 


Ncrrm.— Thia  copy  will  bo  retained     Signed; 
as  a  record  Ly  the  person  making  the 

KeqalBUlon  and  niuBt  be  filed  In  con-    , 

teciuti  ve  ord  er  aooording  to  tbe  n  u  mber. 


^T>atc.. 


J», 


QuAHiriTT  or  MATH&utt. 

HATEAUI* 

INTOICV  CEBCKKD 

Now 

ou 

Hand 

Due  OD 

previous 

reoulat- 

tlon* 

Afldtaonal 
quantity 
wanted 

Invoice 
from 

Daieo 
receipt 

r     Dmw 

• 

i 

T 

1 

\ 

1 

1 
j 

i 
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i 
STATEMENT  OF  COMPARATIVE  ( 
D  COST  OF  OIL,  WASTE  AND  TALU 
USED   ON  CARS. 


PASSENGER  CARS. 

. 

R  OF 

NUMBER  OF 

MILES  RUN  TO  ONE 

COST PER  10001 

■S 

Gal*.  oM 

Lb*.  wa*t* 

Gal.  oil 

Lb.  wa*ta 

•      Oil 

ITREIGHT  CARS. 


?  OF 

NUMBER  OF 

MILES  RUN  TO  ONE 

COST  PERI  000  MLS.FOR 

:s 

Gala,  oil 

Lba.  waste 

Gal.  oil 

Lb.  waste 

Oil 

Waata 

PASSENGER  CABS. 


19... 

19... 

INCREASE 

DECREASE 

■ 

ount 

Cost 

Amount 

Cost 

Amount 

Cost. 

Cost 

■ 

FREIGHT  CARS. 


19.. 

19... 

INCREASE 

DECREASE 

ount 

Cost 

Amount 

Cost 

Amount 

Cost. 

Amount 

Cost 

19 
19 


,  Car  Oil  was  S      per  gallon;  Waste  $      and  Tallow  «      per  lb. 
,  Car  Oil  was  8      per  gallon;  Waste  $      and  Tallow  I      per  lb. 


196 


SCIENCE  OF  RAILWAYS. 


051 


Is 


^  o 


o 


^i 


a    ^ 


cs  d 


i! 


^•2 


ad) 


P4    ^ 


li. 

i  E  • 

o 

3   i 

Ui 

-  •=- 

—  •«  -- 

_i 

S  s  « 

Q. 

(D  • 

a. 

< 

3 

en 

oc 

UJ 

^ 

111 

< 

I 

s 

^ 

1 

o     • 

• 

•     • 

1 

»  1 

i^ 

1 

•  • 

r  f  • 

•  E  • 

-  3  i 

•  ^  I 

■C-o  o 

•  c 

CO  m 

CO 

BC 

W 

ae 

< 

Z 

o   2 

o 

• 

SJ 

II 

o 

Ui 

QC 

"g 

CO 

s 

-J 

1  ^ 

UJ 

I 

K 

S 

^ 

< 

o 

E 

3 

z 

^ 

a 

£ 

UI 

1- 

1 

c 

SUPERVISION  OF  CABS. 


on  .-** 

3    ^o)*-  a© 
o  ©  2  o  ^ 


Sagsg 

■'     ©Co-" 

■  ©||S 

o  t-  ♦i  c5 
«  073  © 


Ifii 

ill 

i-so 

1 

E 

M 

1 

i 

• 

111 

-1 

1 

i 

o 

bJ 

i 

oc 

o 

bJ 

i 

< 

< 

u 

< 
Z 

U      bJ 

< 

o 

CO 

< 

c 
z 

198 


SCIENCE  OF  RAILWAYS. 


I 


.a 


I 


n 

•C  a 
2s 


|5 

— ^     00 

is 

u  a 

a  o 

So 
5:C 


n 

o  * 

^^1 


1^ 

m   , 
•  • 

II 

1 

1 

• 

1 

H 

•  m 

I 

1 

• 

07 

If 

a 

1 

1 

•55 

11 

s 

1 

E 

f 

11 

1 

E 

; 

» 

i 

: 
: 

\ 

8UPEBVI8I0N  OF  CAB8. 


©  ©      ,   u 

mn 

S|i!|g 

SS  °  © 

2.S«S§ 
«  "^5  S 

M£©^2 

©oSjO'SS 
25,  ^ 

aj  l»i,  -  ^ 

-©2«5 

I  >S  .-o 
H  o  ©  a  V 

rt  00  rt  CO 
(5*0  ao  o 


;s» 


a' 


1  ^ 

1      ^ 

I 
s 

< 

M 

o 

It 

.  V 

u 

H 
< 

i 

o 
< 

2 
o 

s 

M 

< 

o 

1 

5 

1 

E 

3 

z 

200 


SCIENCE  OF  RAT LW ATS, 


u 

2    o 


H 
-I 
il 

a  2 

a  * 
S  -2 

A  eS 

•si 


«5 
of 

"^ 

2  o 

;;2 
^- 

£  o 

la 


13  a 

iJ  8 

ft  « 

|3 

•^  en 

fl  ^ 

n  a 


^ 

1 

-^    .? 

:i    s| 

Isil: 

-■  -o  3  a  w 

*  .-'s^ 

il  M 

c 

t 

T 

«  . 

i; 

• 

1 

S 

^  = 

1 

• 

i « 

2 

|o 

> 
< 

; 

21 

>  • 

n 

o  ? 
z  ^ 

* 

: 

1 

1Z 

"5 

z 

II 

1 

■i  o 

< 

o 
• 

i 

1 

e: 

m 

e 

»? 

— 

z 

"2  J 

11 

1 

• 

•  £ 

S 

.»•    « 

> 

V 

5  o 

< 

"^ 

s: 

X  e 

J3 

^1 

o 
o 
m 

°''\ 

■?i 

i 

• 

o 

1 

ll 

! 

1 

5  s 

^• 

V 

11 

Is 

...  • 

1 

-1 

r 

u 

^ 

s 

H 

< 

o 

z 

K 

«) 

^ 

2 

1 

SUPERVISION  OF  CARS.  201 

C.  D.  Form  10, 

LY  Report  of  Superintendent  of  Car  Db- 

RTMENT  OF  WhEELS  THAT  HaVE  F AILED  TO 

SET  THE  Guarantees  of  Manufaotueees. 

purpose  of  this  report  is  to  furnish  infor- 
for  use  in  making  bills  against  manutac- 
for  wheels  that  have  failed  to  fulfill  the 
tees.  The  items  to  be  included  are  the 
icy  for  each  wheel;  also  the  cost  of  re- 
;  the  wheel  from  the  axle.  The  cost  of 
Qg  passenger  wheels  is,  we  will  say,  75c 
nd  of  freight  wheels  say  50c  each.  The 
delBciency  is  figured  on  the  following 
From  the  cost  of  the  new  wheel  is  deducted 
ount  received  for  the  wheel  as  scrap.  The 
ice  represents  the  net  cost  of  the  wheel 
length  of  service  for  which  it  is  guaran- 
The  value  of  the  full  period  being  thus 
ined,  the  amount  to  be  billed  against  the 
cturer  for  the  deficiency  is  computed 
ionately.  For  example:  a  33  inch — 750 
;ht  wheel  is  guaranteed,  we  will  suppose, 
mty-two  months. 

Value  of  new  wheel,        -         -        |8.00 

Less  scrap  value,     -        -  -         3.68 

Net  value,     -        -  -        $4.82 

divided  by  72  months  equals  6  cents  per 

If  the   wheel   was    in    service    thirty 

,    the    difference    between    seventy-two 

and  thirty  months  (forty-two  months) 
ied  by  .06c  per  month  will  give  the 
'j  of  the  deficiency,  which  is  $2.52,  the 
i  to  be  included  in  the  bill,  plus  the  50c 
oval;  or  a  total  of  $3.02. 
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e.  0.  Nni  14. 
FOREMAN'S  WEEKLY  REPORT  TO  SUPERINTESDENT  OF 
CAR  DEPARTMENT  OF  CYLINDERS  AND  TRIPLE 
VALVES  CLEANED  AND  OILED. 


At_ 


.Station.      For  the  week  ending^ 


_tt 


Note.— A  report  of  this  nmture  must  be  forwarded  to  the  snperiateBdat 
of  car  department  by  the  foreman  for  all  cylinden  and  triple  Talres  etoaaed 
and  oiled,  and  air  brakes  tested  and  adjusted. 


Number 


Initial 


SUPERVISION  OF  CARS. 


iPAIRER'S  REPORT  OF  PARTICDL^ 
REPAIRS  MADE  ALONG  THE  L 


bi. 


—A  blaok  of  this  form  is  to  be  attached  to  the  ordei 
o  go  out  on  the  road  to  make  repairs, 
otended  to  furnish  the  information  necessary  to  a 
)r  the  doings  of  such  car  repairers. 


Time  consumed  in 
going  and  coming. 


Time  consumed  in 
doing  the  work. 


Could 

beei 

be. 


NATURE  OP  REIPAIRS  MADE. 


C.  D.  Font 

TOR'S  "BAD  ORDER"  CARD— TO  BE  ATTAi  > 

TO  CARS  NEEDING  REPAIRS. 

—In  case  cars  are  damaged  along  the  line  or  at  points  where  no 
i8  made  for  repairing,  it  is  desirable  to  get  them  to  repair  yards 
work  can  be  done  effeciively  and  economically  rather  than  to  send 
out  on  the  line  especially  to  do  the  work. 

ard  (printed  on  heavy  red  card-board  in  conspicuous  type)  is  used 
Jcularly  along  the  line  than  at  shops,  where  other  provision  is 
is  attached  to  the  sides  of  the  cars  to  prevent  cars  being  loaded, 
ignate  the  point  to  which  the  cars  are  to  be  sent  for  repairs. 


BAD  ORDER 


^paired  at_ 


.Inspector. 


208  SCIENCE  OF  MAILWATS. 

C.  D.  Forai  16. 
FOREMAN'S  DAILY  REPORT  TO  SUPERINTENDENT  OF 
CAR  DEPARTMENT  OF  CARS  DAMAGED 
IN  SWITCHING. 


At_ 


.Station. 


Date. 


-l»- 


Note.— This  report  is  to  be  sent  to  the  superintendent  of  oar  depart- 
ment and  should  include  an  account  of  all  cars  damaged  in  switching  or 
otherwise  at  stations. 


Date. 


I  Initial.     No. 


Description  of  Damage. 


Cause  of  Damage. 


The  purpose  of  this  report  is  to  advise  the  superintendent  of  car  depart- 
ment daily  of  all  cars  dama(?cd  as  stated;  this  for  purposes  of  record  and 
that  corrective  measures  may  be  enforced  when  the  damage  is  oaosed  by 

carelessness  or  neglect. 


SUPERVISION  OF  CARS, 
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C.D.Ftni 

REPORT  OF  SUPERINTENDENT  OF  CAR  DEPARTME2 
TO  YARD  MASTER  OF  CARS  READY  FOR 
SERVICE  IN  REPAIR  YARD 


Date_ 


_1» 


Note.— This  form  is  used  by  the  superintendent  of  car  department 
notify  the  yard  master  of  cars  to  be  put  in  service  that  have  been  repal 
and  for  which  special  disposition  has  been  made.  It  is  also  sometimes  u 
as  a  medium  for  ordering  other  cars  (home  and  foreign)  to  be  moved. 


The  following  cars  are  now  ready  for  service 


Destination 


SUPERVISION  OF  CARS. 

TARD  FOREMAN'S  DAILY  REP(      ?  TO 
NDENT  OP   CAR   DEFARI  L' 

IR  YARD  READY  FOR  SE  n 

FOREIGN  CARS. 


Date_ 


rhis  form  should  be  used  by  the  repair  r' 
lort  to  the  superintendent  of  car  departmep* 
f  cars  that  have  been  repaired  and  are  r'~ 
ent  in  turn  advises  the  car  service  agent 
iition  of  same. 


Cars 


Total, 


ct  of  this  report  is  to  keep  the  superintendent  of  car  department 
service  agent  advised  of  the  number  of  the  different  classes 
pair  yard  ready  for  service  so  that  the  cars  may  be  put  into  ser- 
B  little  delay  as  possible.  The  total  number  in  yard  wUlbe 
ly  without  reference  to  whether  they  have  been  reported  before 
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C.  D.  F«ff«  20. 

REPAIR  YARD  FOREMAN'S  DAILY  REPORT  TO  SUPER- 
INTENDENT OF  CAR  DEPARTMENT  OF  FOREIGN 
CARS  IN  REPAIR  YARD  READY  FOR  SERVICE. 


At_ 


Dttte. 


.!»_ 


Note.— This  blank  is  to  be  used  by  tbe  repair  yard  foreman  to  report  tc 
tbe  superinteodeot  of  car  department  daily  the  number  of  foreign  ears  re- 
paired and  ready  for  service.  He  will  in  turn  advise  the  car  serriee  agent  !& 
order  that  proper  disposition  of  the  some  may  be  made  without  delay. 


Car  Nos. 


Initial. 


Destination. 


SUPERVISION  OF  CARS., 

JEPORT   OF    SUPERINTENDENT    OF 
^MENT  TO  CAR  SERVICE  AGENT  OF 
\  RECEIVED  FOR  REPAIRS  AND  CI 
READY  FOR  SERVICE. 


C. 
C 

T 


Date_ 


This  letter  of  advice  should  be  made  daily  to  the  < 
e  superintendent  of  car  department.    Its  purpose  is 
agent  advised  regarding  freight  cars  set  aside  for 
lave  been  repaired  and  are  ready  for  service. 


ICBIVED  rOR  REPAIRS 

CARS  REPI.ACED  IN  SVRVICB 

Is 

Numbers 

Initials 

Numbers 

214  SCIENCE  OF  RAILWAYS, 

C.  D.  Ftr*  22 
REPORT   OF  SUPERINTENDENT  OF  CAR  DEPARTMENT 
OF  PARTICULARS  OF  NEW  EQUIPMENT  RECEIVED. 


Date_ 


_19— 


Note.— This  report  is  to  be  made  by  the  superintendent  of  car  departmeni 
to  the  proper  official  of  new  equipment  received  and  the  date  when  it  will  fc 
into  service. 


By  whom 
built. 


Class  of 
equipment 


Initials  and  Numbers. 


Date  Hill 
go  into 
service. 


SUPERVISION  OF  GARS. 


LY   Report    of    Superintendent  of   0/ 

ARTMBNT      OF      PARTICULARS     OF     CaRS 
)YED. 

5  report  is  valuable  to  0        b     J  < 
ihers  as  current  informati      la  r 
r  equipment.     It  is  in  fact      co 
.  kept  in  the  office  of  the  Sup     nt 
epartment  of  the  cars  destroy  1 

i  therefor  during  the  period  for  '    a 
3  made.     It  is  to  be  remember  i 

etion  that  a  historical  record  is  ke  ot 
car:  its  number,  by  whom  made,  when  it 
id  the  service,  date  of  its  destruction,  and 
particulars,  as  recounted  elsewhere.  This 
ical  record,  therefore,  furnishes  accurate 
lation  in  regard  to  each  car  whether  still 
3  service  or  broken  up.  And  it  is  to  this 
[  that  the  officers  go  to  find  numbers  for 
5W  cars  put  in  service  to  replace  those  that 
Deen  destroyed;  and  also  to  find  thedeficien- 
aat  exist  in  the  car  equipment. 
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SUPERVISION  OF  CARS. 

C 

YARD  FOREMAN'S  DAILY  REPORT  TO 

NDENT  OF  CAR  DEPARTMENT  OF  REPA 

AND  BAD  ORDER  CARS  ON  HAND. 


Date^ 


-This  report  should  be  made  at  the  close  of  each  da^'s  wo 
superintendent  of  car  department  by  all  repair  ;      3  fo 
low  the  total  number  of  bad  order  cars  on  hand  iio< 
;pairs  and  the  number  of  oars  on  band  that  have  r6u<      su 
side  from  this  the  box  cars  are  shown  separately. 


kd  Order  Cars 

Cars  repaired 

Painted 

Air  Brakcji 
Applied 

lavy 
)airs 

Light 
repairs 

Heavy 
repairs 

Light 
repairs 

ject  of  this  report  is  to  lieep  the  superintendent  advised  of  the 
bad  order  and  repaired  cars  on  hand,  not  In  service,  and  the 
work  to  be  done  on  the  former;  this  with  the  object  of  taking 
ires  as  may  be  necessary.  It  will  be  noticed  that  the  number  of 
!n  in  gross  in  the  first  instance,  only  box  cars  being  particularized 
I.  It  would,  perhaps,  atld  to  the  value  of  the  report  in  some  cases 
>s  of  cars  were  specified  instead  of  being  bulked. 


218  SCIENCE  OF  RAILWAYS, 

C.D.Ftraitl. 
DAILY   REPORT  OF    SUPERINTENDENT  OF    CAR   DE- 

PARTMENT  OF  REPAIRED  AND  BAD   ORDER  CARS 

ON  HAND. 


Date_ 


_1»- 


NoTB.— This  report  for  the  whole  road  is  complied  daily  by  the  snperio- 
tendent  of  car  department.  It  is  a  summary  of  form  24.  A  copy  Is  aent  by 
him  to  each  of  the  officials  interested  in  the  movement  of  cars. 


BAD  ORDER  CARS. 

CABS  BCPAIBBD. 

Place. 

Total  of  all 
cars. 

Box  cars. 

Total  of  aU 
cars. 

Box  ears. 

Total, 

1 

This  report  is  a  summary  of  formS4,  and  is  made  for  the  informatknof 
offlcers  interested  It  furnishes  information  regarding  all  oars  on  hand  ia 
bad  order  or  that  have  been  repaired  aud  await  service  in  tlie  Tarlovs  repair 
yards  of  the  company.  The  number  of  box  oars  is  shown  8eparml«dy  beeaue 
of  the  great  demand  for  that  class  of  cars.  It  wonld,  perhaps,  add  to  the 
value  of  the  report  if  each  of  the  other  classes  of  ears  were  similarly  parttfr- 
ularized.  On  one  road  coal  oars  might  predominate:  on  snotber  road,  ore 
cars,  and  so  on. 


SUPERVISION  OF  CABS. 

lEKLY  REPORT  OF  ^ JWR       i 
RTMENT  OF  PASSBNI         .      .  j 
E  REPAIRED  OR  REBI  ^^2. 


Date. 


rhis  report  Is  made  by  the  superintendeat  of  car  < 
[g  officers  interested  in  such  matters. 


Uon. 

To  be  repaired. 

To  be  rebuilt. 

Remarks. 

)tals 

220  SCIENCE  OF  RAILWAYS. 

C.D.Ftrail 

WEEKLY  REPORT  OF  SUPERINTENDENT  OF  CAR  DI 
PARTMENT  TO  CAR  SERVICE  AGENT  OF  PARTICl 
LARS  OF  PASSENGER  CARS  TO  BE  REPAIRED  0 
REBUILT. 


.Shop.     For  the  week  ending  _ 


xt 

Note.— This  report  is  made  weekly  to  the  car  aeryice  agent  by  the^ape 
intendent  of  car  department  and  keeps  the  former  advised  of  can  tempon 
ily  withdrawn  from  service  and  when  they  will  be  reinstated. 


Class. 

Route  in 
service. 

Repairs 
needed. 

DATS. 

l^umber. 

Received. 

Expectec 
oot 

SUPERVISION  OF  CARS. 
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General  re- 
pairs; paint 
touched  upand 
car  varnished.  1 

General  re- 
pairs; re- 
painted over 
old  paint. 

General  re- 
pairs; paint 
burned  off  and 
car  repainted. 

Light 
repairs. 

CLASSIFICATION. 

Buffet  cars. 

Chair  cars. 

Dining  cars, 

Parlor  cars. 

Sleeping  cars. 

First-class  passenger. 

Second-class  passenger, 

Directors'  and  superintendents'  cars. 

Combination  passenger,  baggage  and  mail. 

Combination  passenger  and  baggage, 

Baggage  and  express  cars, 

Postal  cars, 

Milk  cars. 
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SUPERVISION  OF  CABS. 

AN'S  MONTHLY  REPORT  TO  SUI 
lR  DEPARTMENT  OF  SLEEPING  C^ 


During  the  montli  of_ 


—This  report  must  be  sent  to  the  superintendent ' 
the  foreman  in  charge  of  cleaning  yards  on  the  fi 
!t  is  the  basis  of  a  charge  against  the  sleeping  car  C4 
jrformed. 


DATE. 


NAME  OF  CAR. 
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SUPERVISION  OF  CARS. 

AN»S  DAILY  REPORT  TO  SUl 

i  DEPARTMENT  OF  AMOUNT  Ujj  Gi 

CARS. 


.Station 


Date. 


"B.— This  report  is  to  be  made  to  the  8nperinte*"^ent 
rard  foremen  and  should  show  the  amount  o'  '*^' 

The  number  of  cubic  feet  capacity  at  one  i 
mber  of  atmospheres  supplied  will  give  the  i. 
led.  . 


No.  oublo  fti 
oapacity 


NO.  OF  ATMOSPHCRCS 


B*for* 
tilling 


Aftsr 
filling 


lose  cases  where  cars  are  lighted  with  gas  a  report  of  this  character 
1  in  order  that  a  record  of  consumption  may  be  kept  In  the  offlue  of 
intendent  of  car  department— or  elsewhere,  as  may  be  required— 
lount  of  gas  chart^ed  in  each  car  daily.  A  report  of  this  kind  is 
—as  in  cases  where  oil  is  used  for  lighting— not  only  to  properly 

the  work  but  to  furnish  necessary  information  for  apportioning 
se  when  cars  are  used  jointly  by  two  or  more  roads, 
barging  a  car  the  quantity  of  gas  in  each  holder  is  first  ascertained 

of  a  gauge  showing  the  number  of  atmospheres  pressure.  The 
e  then  filled  with  gas  until  the  pressure  ) caches  the  specified  num« 
nospheres  (usually  10  atmos. )  the  difTerence  between  the  two  read- 
B  gauge  showing  the  number  of  atmospheres  supplied. 
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C.D.FMI37. 
FOREMAN'S  MONTHLY  REPORT  TO  SUPERINTENDENT 

OF  CAR  DEPARTMENT  OF  OPERATION  OFPINT8GH 

GAS  PLANT. 

Report  of  operation  of  Pintsch  gas  plant  at for  month  ending 19. . 

Note.— This  report  is  to  be  made  to  the  superintendent  of  oar  departaient 
by  the  foreman  in  charge  of  the  gas  plant  on  the  first  day  of  the  month. 

Stock  of  gas  on  hand  at  close  of  last  monthly  report 19 ett.ft. 

Reading  of  meter  last  monthly  report on.  ft 

**       now •• 

Qas  made en.  ft 

Gastobe  accounted  for *• 

Qas  on  hand  now: 

Gas  holder  No.  1 on.  ft. 

•'  2 •• 

"  8 •• 

••   4 - 

••  6 •• 

»•  n        g •« 

••  «»   7 «• 

••   8 •• 

Total " 

Gas  burned  in  works •• 

*•  delivered  to  cars •• 

Total  gas  accounted  for en.  ft. 

Gas  lost  by  compression  and  leakage ** 

Percentage  of  loss  to  amount  made 

OAS  Olli  RBPOBT. 

Amount  of  oil  consumed gall& 

•'  **        per  1,000  cu.  ft.  of  gas  made " 

COST  OF  OPEBATUffO. 

Labor 9 

Oil  (for  making  gas) 

Oil  (for  fuel) 

Miscellaneous 

Total $ 

Cost  per  1,000  cu.  ft.  of  gas  made 

Gas  made  to  1  gallon  of  oil cu.  ft. 

Total  number  of  cars  charged  with  gas  during  the  month 

Average  number  of  cars  charged  with  gas  per  day 


aUPEBVISION  OF  CABS. 

KMAN'8  DAILY  RECORD  OF  DISTRIBU 
LABOR  ON  MANUFACTURED  MATERIAL,. 


.Rate_ 


.  Name_ 


Occupation. 


DAILT  DISTRIBUTION  OF  LABOR. 


Pieces 
Completed 


Order  Eumber 
worked  on 


Description  of  work 


Foreman 


report  is  to  be  made  daily  by  each  employe  working  upon  articles 
anufactured  by  the  company.  After  being  approved  by  the  foreman 
be  forwarded  to  the  time-ueeper  for  use  in  writing  up  his  accounts. 
5n  given  to  the  cost  clerk  to  be  included  in  his  account  of  the  cost  of 
2\e  being  manufactured.  The  form  should  be  printed  on  colored  pa- 
•der  to  distinguish  it  readily  from  other  labor  distribution  slips  cov- 
rrent  repairs,  etc. 
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SUPERVISION  OF  CAMS, 

LAN»S   REPORT    OF   PIECE    WORK    PI 
BY  EACH  EMPLOYE. 


.Shop, . 


lease  allow. 


Dn nature  of  work.. 


of  pieces rate  per., 


raged  in  abovework  from to.. 


Foreman. 


lis  report  is  to  be  made  to  the  foreman  for  each  employe  engaged  on 
ork.  After  being  approved  by  the  official  in  charge  the  report  is  sent 
:ime-keeper  and  accounting  clerk  to  make  the  proper  allowance  of 
d  such  other  entries  as  are  necessary.  A  carbon  sheet  should  be  used 
3  copy  retained  by  the  foreman  for  his  record.  This  blank  may  be 
on  colored  paper,  to  designate  it  readily  from  other  classes  of  labor. 
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KATURB  OF  BM- 
PLOTMBNT. 

(How  employed.) 

2' 

NAME  OF  EMPLOYER. 
(If  the  employer  was  a  corporation, 
give  name  of  such  corporation :  also 
name  and  prksbnt  address  of  official 
under  whom  you  served  ) 
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aCIBNOB  OF  RAILWATB. 
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SUPERVISION  OF  CARS. 

C. 

JF  REFERENCE  BLANK  USED  IN  : 

\  THE  RECORD  OF  APPLICANTS        «  i 

BIT. 


.has  made  application 


_and  states  that  he  was  employed 


;>acity  of from_ 


_19_ 


sistent  will  you  kindly  inform  me  as  to  the  authei 

t ;  also  state  if  in  your  judgment  he  would  be  able  to  perform  the 

for  which  position  he  is  an  applicant. 

y  inform  me  as  to  the  cause  of  his  leaving  your  service,  noting 
y  on  the  back  hereof. 

nformation  given  will  be  treated  as  strictly  confidential. 
Yours  respectfully, 


.he  custom  of  all  fidelity  and  surety  companies  as  it  is  of  all  pm- 
tloyers  of  labor,  to  inquire  carefully  inio  the  antecedents  of  those 
mployment.  In  no  other  way  can  they  escape  being  made  the  un- 
3  and  pitiful  victims  of  designing  adventurers.  The  above  form  is 
i;ly  brief  and  may  be  enlarged  or  modified  to  meet  the  partioolar 
the  employer  making  the  inquiry. 


242 


:SCIENCE  OF  RAILWAYS, 


Send  bill  for  reiutirs  account  of  tills  card  to  superintendent  of  car  deptr 
ment  of  the  company  issuing  same. 
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SUPERVISION  OF  CARS, 

CD 

astj:r  Car  Builder's  Defect  Card. 

rules  of  the  Master  Car  Builders  (I 
mts  of  Car  Department)  require  i 
;t   Card"    (printed   on  heavy  i     a 
3  printed  in  red  ink — on  both  { 
ormation  written  in  on  both     1 
ink  or  with  indelible  pencil.     The 
by  the  company  on  whose  line  the  < 
jd,  and  authorizes  any  company  i 
airs  to  make  a  bill  for  such  repairs 
Qpany  issuing  the  card.     The  card 
in  full  each  item  for  which  a  cl        in 
le,  indicating  the  place  on  the  car  wh     i 
exists.     Under  the  Master  Car  Builders' 
ions  the  ends  of  the  car  are  designated  as 
id   ''B";  the  '*B''  end  being  that  upon 
the  brake  staff  is  located;  the  opposite  end 
'A.''   In  case  there  are  two  brake  staffs  on 
le  car  the  end  toward  which  the  cylinder 
)d  travels  is  known  as  the  "  B''  end.    The 
card  must  be  securely  attached  to  the  car 
ur  tacks  and  must  be  placed  on  the  outside 
the  intermediate  sill  between  the  cross  tie 
3.     In  the  event  a  defect  card  is  detached 
»mes  illegible,  it  is  understood  that  a  dup- 
vill  be  forwarded  upon  application. 


244 

O  W 


62 


g^ 


;  J3 
;  o 

:  ^ 


20 

2  2 

±  ^ 

o  ^ 


SCIENCE  OF  RAILWAYS. 

Ml 

Hi  i 


G  C  %/ 

!-§• 

b  08  O 

caS. 


< 
C 

g 
2; 


c  eS  p 
ft*  *-    . 

§.22*  52 

S  0  ©-P   S 
2  «•  S  fa 


I     I 


i  I 


li> 

II  • 


SUPERVISION  OF  CARS. 


c 
Master  Car  Builders*  Repair  Card. 

len  repairs  are  made  to  a  fore*    i 
(printed  on  heavy  cardboard)  la 
utside  of  the  intermediate  sill 

tie  timbers.     It  should  specity  t    i 
,  extent  and  reason  for  the  repai] 

and  by  what  company.     The  lo< 
3paired  part  should  also  be  specifi 

The  stub  should  be  sent  to  the 
int  of  Car  Department  for  his  use  in 
gainst  the  company  responsible  and  it 
bached  by  him  to  such  bill.     In  those  <     es 
9  no  bill  is  to  be  rendered,  the  stub  must  be 
irded   before  the  20th   of  the  succeeding 
h,  with  the  words  **No  bill''  written  across 
ce.    In  case  no  charge  is  to  be  made  for  the 
rs  the  words  **No  bill"  should  also  be  writ- 
cross  the  face  of  the  repair  card, 
e   information    (in   each   case   the    same) 
d  be  tilled  in  on  both  sides  of  the  card  with 
r  indelible  pencil.     In  case  of  repair  cards 
;  lost  or  becoming  illegible  duplicate  cards 
iirnished  upon  application. 
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C.D.ForaM 
JOINT  EVIDENCE  CARD. 

Rallwtf  Oo. 

Report  of  improper  repairs  to ears. 


Station Date II.. 

Car  No initials received  from R'y.  as Date W- 


Description  of  wronf?  repairs . 


How  repairs  shoald  be  made..^ 


We  certify  above  to  be  correct  i 


Inspector  for R'y- 

1 inspector  for R'y. 

Show  how  carded  on  other  side. 

(The  following  is  printed  on  back  of  above  card:) 

Rail  way  Gompaiy. 

M.  C.  B.  DEFECT  CARD.    Issued  by R'y.  at Date W-. 

Inspector .„. Reading  as  follows 


M.  C.  B.  REPAIR  CARD.    Issued  by R'y..  at Date 19.. 

Inspector Reading  as  follows 


DISPOSITION  OF  CAR.    Carded  to shop:  repaired;  went 

forward  without  repairs. 


When  improper  repairs  have  been  made  to  a  car  by  a  foreicn  eompaBy. 
this  card  (printed  on  heavy  card  paper)  is  used  to  deaorioe  the  looattoaof 
the  parts  repaired  or  removed.  It  its  sent  to  the  company  making  the  in* 
proper  repairs  and  such  company  must  furnish  a  defect  card  itorm  C.  D.  47) 
covering  the  wrong  repairs  if  made  by  it,  as  claimed.  The  joint  evldeoet 
card  is  not  tc  be  used  as  authority  for  making  a  bill  unless  aooompanted  by 
a  repair  card  Cform  C.  D.  fiO)  upon  which  a  bill  has  been  made.  In  theabasoet 
of  a  repair  card,  a  joint  evidence  card  is  to  be  sent  to  the  eompany  igalsit 
which  evidence  has  been  presented  of  improper  repalrsy  and  such  ce»pssy 
muMt  furnish  a  defect  card  (form  C.  D.  47)  covering  the  wiooff  repaiislf  bmAi 
by  it  ad  claimed. 
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aUPBMVISION  OF  OARS. 


IS  'O.  K."  CARD  INDICATING  CA 
FOR  SERVICE. 


Q 


ct. 


(ce  (printed  on  heavy  cardboard)  is  attached  to  each  end  of 
pair  yard  that  has  been  repaired  and  is  ready  for  serrioe.  1% 
sed  only  in  wet  weather,  ctalk  being  used  at  other  times. 
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SUPERVISION  OF  CARS. 

CTOR'S  CARD  FOR  CARS  LOADED        j 
INFLAMMABLE  MATERIAL. 


NDLE  CAREFULL 

(Large  type;  red  ink.) 
THIS  CAR  IS  LOADED  WITH 

FLAMMABLE  MATERIAL 

(Large  type;  red  ink.) 


!  leakage,  report  hnmec*  lately  to  the  station  ] 
vhere  it  will  not  be  exposed  to  fire  or  subject  em 
langer. 


Initial  of  car No.  of  oar., 


.Foreman. 


is  the  duty  of  the  inspector  in  charge  of  yards  where  oil  tank 
T  cars  containing  oil,  are  received,  to  securely  attach  one  of 
rinted  on  heavy  green  cardboard)  on  each  side  of  the  car  on 
he  side  sill,  or  other  conspicuous  place  where  it  can  be  eaally 
t  may  serve  as  a  warning  to  trainmen  in  handling  the  car. 
5  exercised  in  the  inspection  of  such  cars;  particularly  when 
a  leaky  condition.  In  the  latter  case  the  car  must  be  at  onoe 
e  agent  in  charge  of  the  station,  so  that  he  may  take  such  ao- 
in  disposing  of  the  load.  Care  must  also  be  exercised  In  the 
bout  these  cars.  Every  effort  to  facilitate  the  movement  of 
t  be  taken  on  the  part  of  the  car  department;  nor  must  it  lose 
.ing  the  condition  of  the  car  and  in  malclng  needed  repairs  when 
aable  to  make  repairs  tbe  fact  sbould  be  reported  to  the  proper 
dvice  and  assistance  may  be  rendered. 
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HOME  ROUTE  CARD.  c  D.  Fora  64. 


FROM 

_R.  R. 
_R.  R. 

TO 

VIA 

Car  No. 

InitiftlR 

To  b«  shopped  for 

SuperintendeDt  Car  Deparunent. 

Whenever  a  foreign  oar  is  unsafe  to  load—due  to  ace  or  deoaj—Uie  owner 
DBUfit  be  adTised  at  onoe.  If  he  wishes  it  sent  home,  he  must  foraiali  two 
borne  route  cards  (printed  on  heavy  white  cardboard  and  dnly  signed)  of 
this  form.  He  must  note  thereon  the  defects  of  the  car  and  the  roate  over 
which  it  should  be  returned  home.  These  cards  should  be  attaolied  to  each 
side  of  the  body  of  the  car.  The  cards  are  printed  alike  on  both  their  sides 
and  are  written  up  with  ink  or  indelible  pencil. 


SUPERVISION  OF  GARS. 


PENALTY  CARD. 


lAL   HOME  ROUTE  CARD. 

3  via 

avoid  PENALTY 

i8t  bd  given  movemoDt  to  above  Junction  point  in 
»verythlng  except  time  freight  and  live  stock, 
tbe  made  to  home  road  or  connecting  line  on  or 

19 

Printed  on  red  cardboard  la  coDspiouous  type.) 


ar  may  be  used  by  a  company  under  the  per  diem  system  for 
iber  of  days  for  the  minimum  charge  (say  20c  per  day).    If  the 

the  company  more  than  the  stipulated  number  of  days  a 
)  per  day  (in  addition  to  the  per  diem  rate)  is  charged  for 
the  car  is  thus  held.    A  penalty  notice  is  sent  by  the  company 

to  the  company  on  whose  line  the  car  is  retained  (after  the 
)n  such  line  twenty  consecutive  days),  giving  the  date  when 
npany  will  be  penalized.    On  receipt  of  such  notice  the  agent 

at  or  near  which  the  car  is  located  is  promptly  notified  in 
may  start  it  at  once  on  its  way  home  after  attaching  the 
lescribed  above. 
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CD.  Form  M. 
REPORT  OF  INSPECTION  OF  CARS  AFTER  AN  ACCI- 
DENT TO  EMPLOYES  OR  OTHERS. 

Thla  form  is  used  to  report  the  details  of  accidents  when  persons  are 

killed  or  iDjured  by,  or  around  cars,    It  is  designed  to  enliehten  the  offloers 

of  the  company  as  lo  whether  the  accident  was  occasioned  by  defectire  con- 

dition  of  the  equipment  or  otherwise.   (Carbons  may  be  used  in  making  the 

.  copies.) 

Where  inspected Date 19 

Initials,  numbers  and  class  of  cars  inspected 

Name  of  person  injured  or  killed* 

Nature  of  accident 

Location  and  date  of  accident 

IirsTBncnoNB.— If  persons  are  injured  or  killed  while  ooupling  or  un- 
coupling cars,  or  in  any  other  way  when  the  accident  may  hare  been  caused 
by  defeotive  condition  of  the  equipment,  the  cars  must  he  immediately  ex- 
amined, to  ascertain  their  oondltion.  Report  must  be  made  of  the  Inspec- 
tion, giving  all  information  regarding  condition  of  the  oars  that  will  throw 
any  light  on  the  cause  of  and  responsibility  for  the  accident.  This  examina- 
tion should  be  made  by  the  inspector  or  car  foreman  (or  such  other  employe 
as  may  be  designated  by  the  proper  official),  assisted  by  at  least  two  other 
employes  as  witnesses,  who  must  also  sign  the  report.  This  report  should 
be  made  in  triplicate,  immediately  after  examination  of  cars,  and  a  copy 
sent  by  first  mail  to  the  general  claim  agent,  division  superintendent,  and 
superintendent  of  car  department,  respectively. 

CX>UPL.SR8. 

Kind  on  each  car? 

Height  from  top  of  rail  to  center  of  draft  line? ^ 

In  what  condition? 

If  in  bad  order,  how  marked  and  where? 

Were  cars  equipped  with  castings  or  buffers  at  either  side  of  oonplera? 

Were  knuckles,  chains*  pins  and  clevis  in  good  order? 

BRAKES. 

Kind  on  each  car? 

In  what  condition? 

If  broken,  how  caused? 

l4ADDBa8. 

On  sides  or  ends  of  cars? 

In  what  condition? 

GRAB  IRONS. 

T^ocatlon  on  cars? ^ 

Heigbt  from  floor  of  cars? 

In  what  condition? 

RUNNING  BOARDS. 

In  what  condition? 

MISGBLLANBOUS. 

Were  there  any  platforms  on  cars? ..» 

Were  cars  loaded  or  empty? 

What  repairs  have  been  made  to  cars  since  accident? 

Remarks  (give  here  any  general  information  regarding  the  condition  of  the 
cars  not  included  in  the  above)  


Signature  of  person  making  inspection 

Occupation 

We.  the  undersigned,  were  present  and  helped  make  the  abore  ezamina- 

tion  and  hereby  certify  that  the  facts  as  stated  by 

in  above  report  are  true. 

Signature  of  witness 

Signature  of  witness 

•  Strike  out  "killed"  or  "injured,'*  as  the  case  maj  tw,  If  the  accldtoi 
does  not  cover  both  classes. 


SUPERVISION  OF  CARS. 
3'iRIBUTION  BLANK  FOR  MATERIAL  T 

Office, Division.         ] 


iBwrtom  or  Matshial,  for  Ihc  monih  of_ 


hargeable  to  '  Repair f  q/  Pa^$fng«r  CarK'^  (to  lUu(itrait«>. 


;' 


)rm  is  used  by  storekeepers  and  other  officials  and  employes  who 
?e  of  njateiial  and  are  required  to  mal<e  return  thereof  for  pur- 
3Counting  and  otherwise.  A  separate  heading;  ("Chargeable  lo*') 
with  each  account  on  wnich  material  has  been  expended  so  far  as 
s  required  to  be  specitically  stated  by  the  regulations  of  the  ser- 
!  blanks  are  furnished  in  loose  (detached)  sheets  so  that  the  person 
8  tnem  up  may  take  an  impression  (or  carbon)  copy  before  they 
lands;  this  in  erder  to  save  the  cleri  al  work  that  would  otherwise 
d  in  making  a  written  copy.  The  impression  is  retained  for  local 
e  original  sent  to  headquarters. 

.eets  are  eyeletted  so  as  lo  enalde  the  person  making  the  return  to 
;m  together  (in  <lue  oider)  and  bind  them  in  book  form  before  they 
lands.  Covers  (>imilarly  eyeleited)  for  the  books  thus  formed  are 
w  th  the  blankw.  The  r^'capitulation  of  the  accounts  charged  (to 
Q  the  back  part  of  the  book)  must  be  signed  by  the  storekeeper  or 
Uing  the  return. 
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C.  D.  Form  6S. 
DISTRIBUTION  BLANK  FOR  LABOR  PERFORMED. 


_Offlce, 


DISTRIBUTION  OF  LABOR,  for  the  moDth  of  _ 


Division.     Polio 

19 


Chargeable  lo  ^'Bepairt  of  Freight  Car«"  (to  illustrate). 


KlfJD  OF&Em;iCE 


Hlanks  of  tbiR  form  are  used  by  storekeepers  and  other  aooountants  who 
are  required  to  render  returns  for  labor.  A  separate  heading  (I.  «.,  the 
name  of  the  general  account)  is  opened  with  each  account  on  which  laboi 
has  been  expended  so  far  as  the  Hame  is  required  to  be  specifically 
stated  by  the  re<:ulationR  of  the  service.  The  blanks  are  furnished  in  loose 
(detached)  sheets  so  tha^  the  person  who  writes  them  up  may  take  ao 
impression  (or  carbon)  copy  before  they  leave  his  hands;  this  in  order  to 
save  the  eleriral  work  that  would  otherwise  be  required  in  making  a  written 
copy.  The  impression  is  retained  for  local  use  and  the  original  sent  to 
headquarters.  1'he  sheets  are  eyeletted  so  as  to  enable  the  person  makins 
the  return  to  collect.  th'>m  to^'ether  (indue  order)  and  bind  them  in  booK 
form  before  they  leave  his  hands.  Covers  (similarly  eyeletted)  for  the  books 
thus  formed,  are  furnished  with  the  blanks.  The  recapitulation  of  the 
accounts  charged  (to  be  t^iven  in  the  back  part  of  the  book)  must  be  Signed 
by  the  accountant  or  storekeeper  making  the  return 
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inatory    Note:    This    volume    is    divided    into    ♦•"«    hi 
"The  Railway  Car,  Its  Construction  and  H«i 

Car  Service  Department."    The  reader  will  l < 

ject  is  the  Roman  numeral  I  or  II;  these  numera.. 
this  volume  to  which  reference  is  raade.    Thus: 

te — Box    Car 

lat  that  item  will  be  found  on  page  150  of  Book  I,  *'The  R 
Construction   and  Handling,"   of  this  volume,   and 

of   Car   Accounts 

lat  the  latter  item  will  be  found  on  page  99  of  Book  II, 
^ice  Department,"   of  this   volume, 
iar  Service — See  "Car  Service  Agent." 

le   and  Air  Signal,  Questions  and  Answers  thereto  regard- 
he   use   of.    Special    for    Enginemen I 

al   for  Inspectors    I 

al   for  Engine   Repairmen    1 

al    for    Trainmen    I 

i  Air  Signal,  General  Questions  and  Answers  thereto  re- 
ding the  use  of  the I 

Car    I 

,    Standard    M.    C.    B Illus.  I 

Car     I 

,  on   Cars,    Location   of    M.   C.    B Illus.  I 

,   on    Cars,    M.    C.    B.     Recommended    Practice    for    Loca- 

1     of     Illus.  I    208 

fications    I    220 

:    Car     I    172 

Car   I    156 

ola  Car  I    161 

jht   Oars,   StandanJs   for   M.   C.    B Illus.  Y    207 

on    Freight    Cars,     Standard     Loration      of      Main.        M. 

Illus.  I    207 

rs  and  Column   Bolt.     sO.(NX»  lbs.   Capacity  Cars Illus.  I     108 

Bars    I    107 

of  car   accounts II      99 

IS    used    by ...  11*117 

I      93 

—40,000    lbs.    Capacity    or    les.'< Illus.  T      99 

),000  lbs.    Capacity     Illus.  I      99 

),000  lbs.    Capacity    Ilhts.  I       99 

0,000     to     lOO.WO     lbs.     Capacity     Illus.  I    100 

00,000    to    120.000    lbs.    Capacity    Illus.  I     100 

Test    1    101 

James  E.   Howard.   Engineer  of  Tests.  Watertown,  Arsenal, 

'ore  New    England   R.    R.  Club  on   material   for I      95 

enger   Cars    Illus.  I    100 

ifications    for    Car I      97 

'■'or    iron    and    steel,    recommended    by    Master    Car    Build- 
ers'   Association     I      98 

'or   Steel    I    102 

203 
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Axles,  Standard  gauge  for  locating  wheels  equidistant  from  cen- 
ter  of    iUus.  I  » 

M.    C.    B IUus.  I  107 

Steel   I  fj 

Steel   IUus.  I  1(B 

Bearings,    Body    Side— Box   Car I  148 

Flat  Car  1  1S4 

Bearings,   Side— Gondola  Car I  iM 

Ore   Car   I  175 

Stock   Car    I  i» 

Wedge  and  Lid,  SUndard.    M.  C.   B IUus.  I  107 

Bench    Ceps — Ore    Car I  175 

Blacksmith  Shop   II  174,  178 

Blankfi.    See   "Forms." 

See  list  following  this  Index. 

Body    Posts— Box    Car    I  144 

Bolster,    Betterdorf    I    Beam    Body iUus.  I  22 

Truck    IUus.  I  114 

Blocks,    Body— Flat  Car I  lU 

Body    I  18 

And   filling    Blocks— Gondola  Car I  ISO 

Construction.     Standard  Steel   Coal  Car IUus.  I  246 

Flat    Car    I  164 

Ore  Car   IUus.  1  175 

Cast  Steel    IUus.  I  21 

Commonwealth    Body    IUus.  I  2S 

Separable    Body    IUus.  I  23 

Details  of  Cast  Steel  Body.     Vanderbilt  Tank  Car IUus.  I  249 

Passenger  Car    I  381 

Pressed   Steel  Body IUus.  I  20 

Simplex    Body IUus.  I  24 

Truck   IUus.  I  113 

Spring  Plank  and   Truck  Transoms I  107 

Williamson— Priet?    Body IUus.  I  25 

Wrought    Iron    Plate IUus.  I  19 

Bolsters,  Body    Blocks— Stock    Car I  169 

Box    Car    I  148 

Gondola   Car    I  1» 

Stock    Car    I  1J9 

Commonwealth    Truck    IUus.  I  112 

Bolts    and    Nuts— Box    Car I  lU 

Flat    Car    T  IK 

Gondola    Car    I  lit 

Ore    Car    I  1T8 

Stock    Car    I  li3 

Bolts,  King— Box    Car    I  148 

Flat    Car    I  IH 

Gondola   Car    I  180 

Ore   Car    I  1T6 

Stock    Car    I  170 

Box  Car    T  142 

8U,000   lbs.    Capacity IUus.  I  143 

American,    beginning   of 1  10 

Details  of  Attachment  of  Draft  Gear  Steel  Framed IUus.  I  263 

Details  of  the  Steel  Underframing  of lUns.  I  261 

General    Dimensions    I  143 

Part  Crops- Section  and   Part   End  Elevation IUus.  I  263 

Part  Side  Elevation  and  Part  Longitudinal  Section  of ///i«.  1  261 

Thirty-ton.     Steel   Underfrarae   IUus.    I  267-268 

Braces  I  • 

Box    Car     T  144 

Ore    Car    I  176 

Stock   Car    I  105 
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earn    

rent  kinds  of 

SUndards  for.    M.  C.  B 

ider,  Clearing  and  Inspection  of  the 

idation— Flat  Ciur  

rondola   Car    

>re  Car   

tock   Car    

I  and  Shoe,  Standard.    M.  C.  B 

ing— Foundation     Brake— Brake     Shoe— Brake 

ake  Hose — Testing  Apparatus— Effect  of  Air  Bra 

and  Wheel 

t— Box   Car   

flat   Car    

Gondola   Car 

)re   Car   

Jtep— Flat    Car    

Ladder   and    Running    Board,    Position    of s. 

Stock   Car   

!,  Standard,  M.  C.   B 

>s,   use   of 

Adjustment  of  

:  Power   

3ars— Passenger    Cars    

ks  and   Deadwood 

3ox    Car    

F'lat   Car    i 

Gondola  Car   

Dre  Car    

3tock    Car 

)enger    Car    

,  Passenger  Car  

Shop    II 

y,    Freight  Car,    increased   of _ 

astruction,    history    of I        1 

3ty— movement   of    II      18 

Bign,     definition    of II      23 

ght— the    most   profitable II       9 

)ectorB — Color    I    272 

Educational    I    272 

Examination    Questions    of I    272 

Field    of    vision I    271 

General    Instructions     I    276 

Hearing    I    271 

Mailing  up  trains   and  Testing   Brakes I    276 

M.    C.    B.   InstructlonB   for I    276 

M.     C.    B.     rules    governing I    271 

Method    of    Testing I    271 

Requirements    of    I    371 

Their    Examinations— Inspecting    Air    Brakes— Examination 

Questions  and  Answers  on  Air   Brake I    270 

s    I      S6 

:    Car    I    144 

veland    Pressed    Steel lllus.     I    260 

k   Car    I    165 

leage    II    101 

eage,    effect    of II      20 

iTB,    duties    of n    172 

vice   II      67 

Agent    II    5,    99 

Duties    of    II      11 

Forms    used    by    II      2J 

Power    of    II      17 
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Car  Service  Auociations   11  15 

Lilt  of  forms  relating  to II  83 

Rules    governing    11  72 

Telegraphic  code    II  42 

Shops,   arrangement  of   II  19 

Smiths,    duUee    of II  172 

Supervision,   Its  scope   II  59 

Transfer    tables    II  187 

Cars,  advertising  on   n  24 

And    men    II  3 

Care   and   maintenance   of II  155 

Classification    of II  65 

Classes    of    I  VII 

Construction   of    II    166,  157 

Distributing    II    5,  15 

Duty  of  traffic  officials  in   regard  to II  3 

Effect  of  lack  of  system  in  handling II  7 

Empty— Effect   of    II    8,  11 

Foreign    II  14 

Foreign   accounting   for II  99 

Distribution    of    II  99 

Handling    II  99 

Rules    governing    IT    23,  24 

Freight— list    of    II  58 

Supply  of  needed  by  railways II  5 

Joint   use  of  by   railroads   11  97 

Loading    II  67 

Lubrication    of    II  181 

Maintenance    of    II  155 

Multiplication   of  (lasses  of— effect  of II  9 

Necessity  for  knowledge  of  location  of II  12 

l*assenger— supply   of  needed   by  railroads n  € 

Repairs    to    II    176,  177 

Rules   governing   interchange   and  joint   use  of II  23 

Special    use    of II  10 

Stenciling    II  24 

Supply  of  needed  by  railways II  5 

Their   place    in    railways II  3 

Unloading    ir  67 

Use    of    II  5 

Castings— Box  (^ar  I  150 

Drawbar    stop— Flat    Car I  155 

CJondola   Car    I  160 

Ore    Car     I  176 

Stock    Car    I  171 

Sample— Flat   Car    I  156 

(iondola    Car     I  161 

Ore   Car    I  177 

Stock   Car    1  171 

Cattle  Bars— Stork    Car I  ITO 

('enter   Sills  and    Draft  Timbers lihts.    I  419 

Channels.  Freight  Car  Truck,  Section  of Illus.     I    110-111 

Old    Style    Illus.    I  110 

Spccincations   for   Steel   Car   Truck I  109 

CharKcs.  dcmurrago    II  67 

Ter    dirm— rules    governing n  107 

Storage    II  67 

Coal   Car,   Standard   Steel Illus.     I  244 

Coal,  loading    and    unloading II  74 

Oodc,    rar   service   telegraphic II  42 

Toke.   loading  and  unloading II  74 

Ooniniodity    statements    IT    64,  65 

Conipetitivf    freight    II  6 
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Use,   Standard.    M.  C.  B him.    I  181 

'lates— Box  Car  , 1  149 

Car    I  15* 

Dia    Car    ,...,  I  161 

>08t»— Box  Car 1  H4 

and  Platform— Passenger  Car ilius.    1  403 

natic,   Jannej   type .....,.,,..,,  ..^  I  U 

lard  Automatic— M.   C.  B ....lituy.  I  181 

of    , I  g 

,  automatic    1  ISO 

rent  kinds  of itfus.    1    m*  im 

Test  Machine  for,  M.  C.  B ./i/iw.  I  135 

ction   of    I  IBT 

.  B.,  Gauge  for  worn ......Jilus.  1  105 

wist  Gauge   for ....JUm.  I  1&& 

od  for  measuring  axial  distortion  and  kniackle  <;lo«ure  in 

jst  No.   1-After  Test itius  I  189 

efore    Test    .JUm.  I  Iffi* 

od    for   measuring   axial    distortion    and    knuckle   <:toaiire 

\  .Test  No.    2— After   Test ...,Jiitis^  I  130 

efore   Test Utui.  1  IIH) 

Car   ,„.  1  I7tt 

ical   Tests    of 1  iftS 

Iflcations  for  M.  C.   B.  Automatic ,.......,..,  1  lafi 

No.    1 I  188 

o.   2 1  ISSI 

fo.   Z   .., 1  im 

ro.  4 I  m 

ar,  Attaching  Automatic— M.   C.  B JitHr.  I  1»7 

inter  Ties— Box  Car I  Ui 

Car , T  153 

ie  Timbers— Gondola   Car ..,,.  1  1&8 

mter  Ties— Ore    Car I  114 

i    Car 1  166 

•8  and  Triple  Valves,  cleaning  of I  277 

age   11  fi7 

of  forms  relating  to It  S3 

s    governing    II  72 

nd    Tracks— Box    Car I  147 

itock    Car    I  168 

enings — Box    Car     I  148 

tock  Car   I  169 

n— Box     Car     I  148 

s— Box    Car    I  144 

Tracks— Box    Car I  147 

;tock   Car    I  169 

s— Box    Car    I  147 

;tock   Car    I  169 

!Sholds— Box    Car    I  148 

>tock    Car    I  169 

Different  kinds   of illus.     I    59-79 

)— Gondola    Car    I  159 

I  64 

3ox    Car    I  147 

nock  Car    I  168 

n     I  67 

Car    I  175 

I  59 

iox    Car    J  147 

•"astenings     I  163 

jondola   Car    I  16C 

Stock    Car    I  168 

ear    and    couplers I  179 

r  Attachment,   Details   of,   Standard   Steel  Coal  Car Illus.  I  2il 
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Draft  Gear,    Farlow    Illus.   I  IM 

Republic   Friction   Illns.   I  3M 

Westinghouse   Friction    Him,   I  WT 

Rigging,   Miner  Illm.   I  »T 

Solid     ///«.    1   ir 

Timbers    1   1» 

Flat   Car   I   IB 

Drawbar  and  Pockets— Flat  Car I  154 

Gondola  Car   I   liO 

Stock  Car  I   170 

Draw  Bar  and  Springs— Box  Car 1   1« 

Attachments,    Butler    Illus.    I  1« 

Missouri    Illm.    I   HT 

Housings    I   196 

Draw   Gear— American  .Continuous  Attachment  Applied  to — M.   C. 

B.    recommended    Illm.    I   199 

Kquipment,  use  of  term   I VIII 

Exterior,    Passenger    Car 1   J9l 

Fascia  Boards — Box  Car 1   146 

Stock  Car    I  1«T 

Filling  Blocks— Flat  Car    I  Itf 

Flange  and  Wheel  Tread,  Master  Car  Builders'  Standard Illm.    1    K 

Or  Tire,   Worn    Illm.    I  » 

Worn,   Method  of  Gauging Illm.    I  !tt 

Flat  Car    I  IC 

90,000   lbs.    Capacity Ilhu.    1   153 

Fifty-ton    Steel   Underframe 1  37 

Fifty-ton    Steel    Underframe Illm.    1   2tt 

General    Dimensions I   IK 

General   Instructions I  157 

Vanderbilt  100,000  lbs.   Capacity   Steel.     Plan  and   Side   Eleva- 
tion     nim.    I  2K 

(Sectional    Views)     Illm.    I  2» 

Vanderbilt    Steel    I   3J4 

Floor,  Passenger  Car   I  30 

Flooring— Box   Car    I  US 

Flat   Car    I  15S 

Gondola  Car    I  158 

M.   C.   B.   Standard Illm.    1    J7 

Ore    Car    F  1<5 

Passenger  Car   I  3Sl 

Stock    Car    I  16 

Foreign  cars,    definition    of II    8 

Foreign  car,   definition   of  term II  IW 

Foreign  cars,    rules    governing II    2S,  M 

Foreman    cabinet    department II  1*4 

Of  outside  cleaning  yard II  18 

Of  passenger  repairing  or  carpenter  shop II  IB 

Of  track   and   platform   repairs II   IM 

Of    trimming   department IF  IM 

Painter    II  114 

Tinner    II  Itt 

Upholsterer    II   184 

Foreman's   clerk,    duties   of II  W 

Forged  Iron— Flat  Car I   15C 

Forms— See   list   following  this  Index. 

Forms,  importance   of    II    3 

List  of  car  service  agents' If    % 

Used    in    supervising    and    administering    the    demurrage   and 

storage   service,    list   of 11    • 

Foundation  Brake  t I   HI 

Foundry    II  151 

Frames,   Bracing  of  Side — Passenger  Car I  M 
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fastening  End  Sills,   Method  of 

Side  Trussing— Passenger  Car 

Car    

Construction    

-Passenger  Car   

Car    

r.  Passenger  Car 

lola  Car 

C.    B 

Car    

—Passenger    Car    

k  cjur*********'****^*f.. !;;!!!!;!;;;;;!!.. *i^^;;ii;ii;;;;"; 

Car— Carpenters,   Duties   of 

elopment   of    

Bmen,     duties     of 

airers,    duties    of 

airers'  helpers,  duties  of 

idard    American    Box II 

:,  competitive    

B17   in   moving — effect   of 

bond,  unloading   

le— movement  of   

n    Gear,    Westinghouse 

Foremen,   duties  of 

Standard  Guard  Rail  and  Frog  Wing.     M.  C.  B 

ndard   Limit,   M.   C.   B 

ndard    reference,   for   mounting   and    Inspecting  wheel 

C.    B 

ndard  Wheel  Check— M.   C.  B 

ndard  Wheel   Defect— M.   C.   B 

ndard  Wheel   tread   and   flange   thickness,   for  new  "V 

M.    C.    B I 

il  Foreman,   duties  of II    ±tx 

pector,   duties  of   II    171 

,  Steel   Illus.    I    416 

I      37 

X  Car   I    146 

)ck    Car    I    167 

la  Car   I    157 

000    lbs.    Capacity    Illus.    I    157 

neral    Dimensions    I    158 

neral    Instructions     I    162 

iel    I    289 

Illus,    I   289 

rrons    (End)    Illus.    I    54.  B6 

•op    End    Gondolas Illus.    I     56 

at    Cars    Illus.    I      66 

xed    End    Gondolas    Illus.    I      66 

ink    Cars    Illus.    I      6S 

and  Coal   line— Box   Car I    161 

,   loading  and  unloading II    73,  74 

holds.     M.   C.   B.   Rules I      63 

y   men,    duties  of II    172 

Box— Stock   Car I    166 

Cover-Stock    Car    I    167 

oadlng    and    unloading II      74 

acks— Stock   Car   I    170 

Ing   of   Cars I       6 

lays,  exemptions  of  in  computing  time II     73 
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Home  car,  definition  of  term II    lOC 

Definition    of   term II    lOS 

Junction,    definition    of    term II    lOS 

Road,   definition   of II    23,    106 

Route,  definition  of  term II    i(M» 

Junction,   definition   of   term n    106 

Hopper  Car.    Thirtj-ton,    Narrow    Gauge,    Steel I    247 

Thirty-ton  steel lUus.    1    248 

Steel    Self-Clearing    I    241 

lIlMS.    1    242 

Hose,  Air   Brake    I    218 

Bursting    Test    I    222 

Friction    Test    I    222 

Stretching    Test    I    222 

Testing    Apparatus    I    223 

Brand.     M.  C.   B.   Standard Illtu.    I    221 

Hanging    up    I    278 

Testing   Apparatus    illus.    I    224.    225 

Inside    Lining— Passenger    Car I    392 

Inspector    at   terminal    stations II    18S 

Responsibility    of    I    278 

Interchange    inspectors,    duties   of 11    171 

Of    cars,    rules    governing II     2S 

Interior— Baggage    Car I    224 

Iron,   Wrought  and  Steel— Gondola  Car I    162 

Wrought,   or   Soft  Steel— Box   Car I    UO 

Stock    Car    1    172 

Janney    Platform Illus.    I    400,    401.    402 

And   coupler I    399 

Joint   use  of   cars,    rules   governing II     23 

Journal   Bearing  and  Wedge  Gauges.     M.   C.   B Illus,    I    107 

Wedge  &  Lid.     M.  C.  B Illus,    I    107 

Box  and  Contained  Parts.     M.   C.   H Illus.    I    107 

Standard.     M.   C.   B Illus.    I    107 

M.    C.    B Illus.    I    107 

Standard.     M.   C.   B Illus.    I    107 

Boxes    I    106 

Knuckles,    Hinson   Emergency Illus.    I    19S 

Inspection    of    I    192 

Specifications    for    separate I    191 

Test    No.    1 I    193 

Test     No.     2 I    193 

Ladder  (End)  and  Grab  Iron Illus.    I    64,    66 

Box    Car    I    150 

M.    C.    B.    Rules I      63 

Ore   Car    1    176 

Stock    (^ar    I    171 

Lading— See   Loading. 

Lighting   of   Cars I       7 

Lining    I      38 

Lining— Box    Car    I    145 

List   of   freight   cars II      68 

Loading  and  Unloading  Cars I    336-379 

Illus.    I    336-379 

Fenro    Posts    I    354 

(iirdera    . .  .* I    356 

LogK    I    350 

T^onp    Lumber    I    337 

riling    I    350 

Pipe    I    375 

Plates     I    355 

Props    I    360 

Hails    I    356 
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id   Unloading— stone    , ,    t  171 

al    Material I  $5i 

rk    1  a$Z 

)h  poles    , I  ^i 

I  3S4 

les H  ,,.....*..*  H  * ..  * . .    I  W 

sctors ir  ISB 

5f ....,  n  m 

ike  Pocketa— Gondola  Car ,....,....*..* I  lil 

lop II    174,  17a 

.,,. I  4Xt 

Cars    I  A 

ist  Freight  Line  Cars Jilus.    1  3SV 

Builders'  Rules,  steps,  ladders  and  baodlioldA..........    I  53 

"Superintendent  of  Car  Department" . ..... ....,.,.  ]  I  171 

ules 1    2*4-335 

c  and  Platform— Passenger  Car „..►.-..    I  S94 

I    and    Hook liius.    I    336,    3P7,  3I« 

id    Tenons— Box    Car , ,^.... I  Ifil 

r I  16* 

Car  , 1  in 

• I  ITT 

ar I  17» 

Inspectors,    duties   of ,hh  ...............  II  171 

ting II  m 

I  173 

s.    Capacity ,JUus.    1  ITS 

Dimensions 1  174 

Instructions .....,.,..*.,...    I  171 

vering— Passenger     Car _.,. T  ^L 

....,     r  424 

r    of I  4SS 

alities  of .,.,    t  4» 

3X  Cars ..,.,...,*    I  ISl 

I  4M 

construction    »..,.,..........,..,    I  Of 

metal  Parts  of  passenger  cars 4....,..,.,.. ,,    I  43S 

r     I  156 

tinct   Parts   in   Painting  Exterior  of  Passenger  Car I  430 

Car    I  182 

J  and  Special   Marking I  425 

Roofs    I  427 

f    I  423 

or   of  car I  434 

mger  cars I  429 

cars I  429 

,    M.    C.    B.    suggested    rules    in    regard   to I  428 

I  177 

'    passenger    cars I  434 

ss    r  427 

ir    I  172 

luired  to  paint  exterior  of  a  car I  433 

)f   passenger    oars I  435 

eral   Methods  for  coach  painting I  431 

Freight   cars I  424 

1    I  5 

Buffet— Sleeping  and  observation   Cars,    Diagram  show- 

3    Different   Parts   of lllus.    I  381 

3ar    with    Steel    Underframes Ilius.     I  417 

p    II  178 

ir    101.  102 

'    II  20 

Dverniug    II  107 
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Piston    jack    ...., ; I lltu.  II  m 

Planing  mill    II    174.   171 

Planks,    End— Gondola    Car I   m 

Siae— Ooudoia   Car    1   ISI 

Plate  Girder,   Side  Sill   and   Channel,   Iron  Posts ilius.  1  411 

Plates   1    38 

Corner— Stock    Car    1    171 

Passenger   Car    I   IS 

Side  and   End— Stock    Car I   16 

Platform  and  Coupler— Passenger  Car Illus.  I   4W 

End   Timbers— Passenger   Car I  3N 

Passenger  Car   I    3M,  4W,  4W 

Roof  and   Door  Post Ilhu.  I   421 

Posts    I    33 

Body   and   Ladder— Stock  Car I  1«6 

Corner  and  Door— Passenger  Car I   3S7 

Stock  Car    I   Itt 

Deor— Stock    Car    I   !« 

Ore   Car    1   17i 

Private  car,   definition   of  term II   10* 

Pullman    Sleepers    I     5 

Purlines    I    * 

Box    Car    I   144 

Stock    Car    I   1» 

Rail.    Bide— Ore   Car I   1"4 

Rate,    per    diem— rules    governing II   107 

Per  ton   per  mile II    W 

Rates  for  special  services  between  railways 11   113 

Refrigerator   Cars    I  251 

Car  through  the  Ice  Box,  cross  section  of lllus.  1  K 

Repair    Parts    I   278 

Ridge    Pole    I    *• 

Box    Car    1  IJj 

Stock  Car    I  Jb 

Rims,   Chipped,   Method   of  Gauging lllus.  I  99 

Rods,    Inverted    Truss— Plat    Car I  ^ 

Plate   and   Sill— Box  Car I   148 

Stock  Car    I  10 

Rail   and  Sill— Ore  Car I   1^ 

Side  Plate  Tie-Box  Car I   148 

Stock   Car    1   10 

Side    Tie— Ore   Car 1   ITJ 

Tie— Flat    Car    I   IM 

Gondola    Car    I   1» 

Truss— Box    Car    I   14« 

Flat   Car    1   IW 

Gondola  Car    ' 1   1* 

Ore   Car    I   17« 

Stock  Car    I   1^ 

Roof,    Construction    of— Passenger    Car I  » 

Double   Board    lUm.  I    41 

Drake  and  Weirs'  Asphalt  Car lUms.  I     M 

Excelsior    Car    !Umi.  I     4S 

Hutchins'    Freight    Car llku.  I    « 

Improved    Inside    Iron lUus.  I     4« 

Wlnslow    Car    lUm.  I     47 

Murphy's    American    Galvanised    Iron    Car lUut.  I    44 

Single  Board  Covered  with  Tin lUm.  I     41 

Torsion    Proof    Car llku.  I     # 

Roofing    I     9 

Box    Car    I    Itf 

M.    C.   B.   Standard tUmt.  I     f? 

Stock  Car    I  Iff 
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Car  

Car 

k  Car   

i  the  Bete  noir  of  the  composite  Coal  Car 
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Car    

:k  Car   

and  Flat  Spots,   Method  of  Gauging 
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erent  kinds  of ■.    ] 

cai^-arrangement  of 

ation   of    

'  painting  and  repairing  passenger  cars 

)air    

tern   of  work   in 

boards— Ore  Car 

»late  and  Corner   Post illus. 

nates— Box   Car 

-M.   C.   B.    Standard illus. 

Draft— Box    Car .'!...  i 

Stock  Car   ' 

ngitudinal — Passenger    Car    

licing   Illus.  _ 

►teps— Box    Car I 

e  Car   

)ck  Car    

-Stock    Car    

ng  accommodations,   efforts  made  to  furnish 

rs    X 

ir.  Section  of  Illus.  I  .._ 

Qcations  for   Box   Car  80,000  lbs.   Capacity I  142 

at   Car,    80,000   lbs.    Capacity I  152 

3W  drop  bottom   Gondola  Car,   80,000   lbs.   capacity I  157 

re  Car,   80,000   Iba.   capacity I  172 

jrpical  Freight  Car  Bodies— Box,  Flat,  Gondola,  Stock,  Ore..   .  I  142 

-foot   Special   Stock   Car,    60,000   lbs.    Capacity r  1« 

gs    I  112 

And   Draw   Bars— Box   Car I  149 

raw    Bar— Box    Car I  14f 

Flat    Car    I  15S 

Gondola  Car    I  IW 

Ore   Car    I  17f 

Stock   Car    I  171 

[raduating   I  277 

lelical     nius.     I    119,120.121.122,123.134 

Detail    Specifications    I    115,  116.  117,  US 

Specifications   for   I  112 

e    Pockets— Flat    Car I  164 

es.    Side— Gondola    Car I  15i 

istics,    freight   train    II  • 

1,   Adaptation   of  in  the  Construction   of  Box   Cars I  2B1 

Vdoptiou  of  in  the  Construction  of  Refrigerator  Cars— Part  Side 
Elevation  and  Part  Longitudinal  Section  and  Plan,  of  Refrig- 
erator  Car   Illus.  I  2M 

\.nd    Wrought    Iron— Gondola    Car I  162 

:ar  nius.  I  241 

Center    Sill,    End    Sill,    Bolster    and    Draft   Gear   Construc- 
tion     niHs.  r  242 
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Steel— Introduction  in  the  manufacture  of  Cars  I  li 

Passenger  Car,   Diagram  of  Proposed  Section  for lUus.  I  41S 

Soft,   or  Wrought  Iron— Box  Car I  ifiO 

Substitution  of  for  wood  in  Car  Construction I  421 

Underframing,   Box  or  Stock  Cars  with lUus.  I  2S1 

On  Box  Cars  found  satisfactory I  282 

Use  of  in  cars— Paper  by  C.  A.  Seley I  22T 

In   the   construction   of   Passenger   Cars I  414 

In   the  construction  of  Passenger  Cars— William  Forsyth..  1  41S 

In  the  framing  of  cars I  227 

Stenciling   cars    I  282 

M.   C.  13.  rules  in   regard  to I  JSS 

Fast    Freight    line   cars— Recommended   practice   for I  2S6 

Freight   Car    lUus.  I  264 

Box    Car    lUus.  I  2S7 

Flat    Car    Hlus.  1  2«7 

Gondola  Car   JUus.  I  2«7 

Location  of  lettering  for  Box,  Stock  and  other  cars  haying 

fixed    ends    Ilius.  I  264 

Location  of   lettering   for   Flat  and  other  Cars  not  having 

fixed  ends   Illus,  I  26& 

Ore    Car    lUus.  I  268 

Stock  Car   Ilius.  I  267 

Weights  on  freight  cars,  Association  of  American  Railway  Ac- 
counting Officers  in  regard  to I  26& 

Steps    and    Handholds— Flat    Car I  155 

Gondola  Car    I  161 

M.   C.   B.    Rules I  58 

Stock    Car    I  162 

60,000    lbs.    Capacity Illus.  I  163 

General    Dimension.s    I  163 

General    Instructions    I  173 

Storage,   list  of  forms  relating  to   II  83 

Rules    governing    IT  72 

Service    II  •? 

Straw,    loading    and    unloading II  74 

Superintendent     of     car     department II  156 

Switching    service,    definition    of   term II  107 

Tank   Car,    Cross-section   and   ETnd   Elevation   of— Vanderbilt.  .///i«.  I  248 
Plan  and  Side  Elevation  of  Vanderbilt  Steel  Underframe,  10.000 

gal Illus.  I  248 

Vanderbilt    Steel    Frame I  248 

Tie  Bars  and  Arch   Bars I  107 

Timbers,    Cross   Frame I  24 

Time,    computing    ...II  73 

Tons    carried    one    mile II  64 

Tracks    for   car   shops II    179,  186 

For   Storage   of  wheels II  178 

Track.   Standard  Terms  and  Gauging  Points   for— M.   C.  B.... Illus.  I  88 

Traffic  officials,   duties  of  in   regard  to  cars IT  3 

Trainmen,   Attachments   for  use   of I  51 

Train,    passenger,    with    steam   engine,    first  use  of I  2 

Trains.    rlasKificatiou    of II  65 

Freight -I'articulars     of     11  68 

SUlistical   information    in   regard    to II    60,61 

Triple?.    Tostins    I  275 

Trijile   Valve.    Diagram   of  Testing   Apparatus Illus.  I  276 

Valves  and  f'ylinders.   clean  ins  of I  277 

Inspection  and  Cleaning   of I  273 

Truck.    American    Steel IHus.  I  134 

;U)-ton    Swing    Motion Ulus.  I  135 

Commonwealth    Illus.  I  127 

Four   Wheeled.    Perspective    View    of Illus.  I  408 
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Pox    Solfd    Preaaed   Steel    „..„...... .,..,.* .,  I  129 

txDe»  Scboeu  Fressed  SteeL ,,,,,.,,»...* {Um,    I  131,132 

}lgiit  Car— ClufilQeaUon   of.  ►. .*--,.*..„.  1  128 

The  DetallH,  Wbeel^,  Ajtlce,  Journal  Boxes,  Arcb  Bars,  Tla 

BflTB,    Bolster^    Spring   Plauks,    Springs , I  BO 

Tli<    DiffereQt   Types 1  I2fi 

Vox  P*Uxit  Pressed  Steel iUus,  1  130 

^h   Freliht— fiO,000  lbs,  capadtf,, lUwt.  1  127 

Arcb  B&rs   ...,,.*> * w. , . , I  13T 

Arcb    Bar    Bolts.., ...., ,, ,., I  jiT 

Axles , ,...  I  m 

Bolster 1  131 

Bolattr  Springs    , I  137 

BoHs    and    Nuu , ..,..,... I  137 

Brake   Heads  and    Shoes J  337 

CastiQEs . I  137 

Dufit    Guards     .* *. .,,. ,,  1  136 

Qeneral    InslructiQn „..,* I  13S,  13fl 

Journal   Bearings    ,.,.,,.....,,.,.,...,. ,.*.*.... I  IMS 

Jaurpel    BoxeH    ... ....,.....,,,,....., I  136 

Journal  Box   Wedgea ...,...►. **......** .,...,.  I  136 

Lettering   , I  137 

Malleable  Castlnga I  137 

Paiotlug ,    , ,..  I  137 

Specifloatlona  for  cara  of  60.000  lbs.  Lapaeltj^w..,.. 1  135; 

Wheels .,,..4.», I  136 

ow.   Freight— SO .000  IbH.  Capacity, ..,.. .,..Jiius.  I  13a 

Arcb    Bar   Bolts ,.... I  13.1 

Arch     Bars     ,, ..„ , 1  139 

Axles , -,..,..... 1  139 

Bolsters    , I  140 

Bolster  Springs   . . , » . , , .  1  UQ 

Boltit    and    Nuts.,. ...........<.. ........ ,. I  140 

Brake  Heads  and  f^hoes. ..... 1  140 

Castings                           I  140 

Dust   Guards    I  139 

General    Instructions    I    138,140 

Journal    Bearings    I  139 

Journal    Boxes     I  139 

Journal    Box    Wedges I  139 

Lettering    I  140 

Malleable   Castings    I  140 

Painting    I  140 

Specifications   for  cars  of  SO. 000  lbs.   capacity I  138 

Wheels    I  139 

iliddletown    Car   Works Illus.  I  128 

•Rigid"    Diamond    I  127 

ichoen    I  129 

5choen  Pressed  Steel  Diamond Illus.  I  133 

5ix    Wheeled,    Perspective   View   of Illus.  I  410 

Standard   American   Freight  Car illus.  I  81 

swing  Motion    I  129 

cks— Box   Car    I  151 

Plat    Car    I  156 

Four  Wheeled    Passenger   Car Illus.  I  408 

Gondola    Car    I  162 

[mprovements     in     I  11 

Ire    Car    I  178 

Parts    of— Passenger    Car I  411 

Passenger   Car    I  411 

Springs  and  spring  caps  for  Freight  Car— M.  C.  B Illus.  I  127 

?tock    Car   I  t73 

5s   Rods    I  24 


i 


276  INDEX. 

Uncoupling    arrangements    I  308 

Atiachments— M.    C.    B lUus.     I  197 

Valves,   High  Speed  Reducing  on  Locomotives  and  tenders I  277 

Vestibule     Ceiling— Passenger     Car I  407 

Narrow— Passenger   Car   tUus.    I    404,  4(^ 

Plate — Passenger   Car    I  406 

Wide    illus.    I  407 

Wide,    Passenger    Car I  407 

Vestibules  for  trains I  7 

Passenger  Car   I  403 

Warehousing,    rules   governing II  72 

Waste,   care   and   use  of TI  181 

Water    Strips— Box    Cars • I  14S 

Troughs— Stock  Car   I  ICT 

Weighing    associations     II  15 

Weight,     freight— computing     II    76,    77 

Wheel    Circumference   Measure,    Standard— M.   C.   B illus.    I  107 

Defect  Gauge— M.    C.   B Illus.    I  297 

Wheels   I  80 

Cast    iron    lUus.     I  93 

Cast    Record    Brand Jllus.    I  87 

first    conception    of ,. .    I  12S 

Gauge  of  Illus.    1  299 

Mounted— loading    and    unloading II  179 

Mounting    I  88 

Specifications    for   33-lnch    cast-iron   car,    recommended   hj  the 

Master   Car    Builders'    Association I  90 

Specifications   for  cast  iron I  81 

Specifications  for  cast  iron  Chilled I  209 

Specifications    for    steel-tired I  909 

Standard  33-in Illus.    I  86 

Standard    36-ln Illus.    I  86 

Standard  Gauge  for  Flange  of  cast  iron Illus.    I  88 

Standard  Terms  and  Gauging  Points  for- M.  C.   B Illus.    I  89 

Storing   II  178 

Tread  and  Flange— Master  Car  Builders'  Standard Illus.    I  8& 

Wheel  Tread  and  Flange— Standard  M.  C.   B illus.    I    107,  297 

Window    Posts.    Passenger    Car I  38S 

Wrecking   derrick    II  176 

Yoke.    Standard— M.    C.    B Illus.    I  181 

LIST  OF  BLANKS. 

Local    Freight    Car    Record II    28,  29 

Foreign    Freight    Car    Record II    30,  81 

Conductor's   Report  of  Freight  Train 11    33^  88 

Report  of  Interchange  of  Freight  Cars  with  Other  Lines II    84,  36 

Notice  to  owner  of  car  of  its  Cars  Delivered  by  a  Foreign  Une 

to  Another  Foreign  Company II  36 

Tracer   for    Delayed    Freight    Cars II  37 

Daily    Report  of   Freight   Cars   on   Hand II    88,  39 

Agent's   order    for    freight   cars II  40 

Foreign     Car    Order n  41 

Telegraph   Notice  to  Agents  of   Freight  Cars   Billed  to  Them II  43 

Order    Directing   Movement    of   Freight   Cars II  44 

Notice   of   Errors    and    Omissions II  45 

Telegraph    Empty    Car    Report II    46,  47 

Superintcndout's    Telegraph    Report    of    Foreign    Freight   Care   on 

hand   for  which   there  is   no   use 11    48»  49 

Superintendent's   Daily  Telegraph  Report  of  Freight  Can  Wanted 

and    Available     II    50,  61 

Record    of    Orders    Received    by    Car    Service    Agent    for    Freight 

Cars    II    62,  63 

Agents*   Telegraph    Report   of   Time   Freight   Forwarded 11  67 

Agents'  Telegraph  Report  of  Time  Freight  En  Route 11  66 
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tor's    Telegraph    Report   o£   Time   Freljflit   Latt   (DeUyed) 

route    *'- -■■-' " **...,..,  II  £6 

Telegraph  Report  of  Delayed  Time  Freight  Forwarded-,.,  il  hj 

Record  of  Cars  Subject  lo   Car  Service 11  Hi 

i  Daily  Report  of  Cars  RecelYcd,   Ordered.  Placed  aud  Re- 

jed   ."*    ...^  II  S5 

to  Agent  of  Errors  and  OmUsioixe  In  Mis  D^Iy  Car  Serv- 

Report - II  m 

tarters  Record  of  Car  Service  for  Station  Named*,. .......    II  87 

3   Weekly    Statement  of  Car    Servlre  Charges   CpUected. ...  II  U 

3  Monthly  Statement  of  Uncollected  Cur  Service  Chargea...  II  £9 
ly    Statement    to    the    Railroad    Company    of    Ca.r    Service 

arges   Chargeable   Against   Us   Agent *....* ir  SO 

•ity  (In  Duplicate)  for  Agent  to  Refund  Car  Service  Charffe«*  IE  SI 

•ity  To   Cancel  Car  Service  Charges...... ...11  92 

8  Daily  Report  of  Charges  AasesBHd  for  Storage  of  Preighl.  II  93 

s  Weekly   Statement  of  Storage  Charges  CoDetrted II  H 

s  Monthly  Statement  of  Uncollected  Storage  Chaises H  &5 

ly  Statement  to  the  Railroad  Company  of  Storage  Charges 

argeable    to   its   Agent „..,....,.,.,..„ .,II  % 

ical  Record  of  Cars ir  104 

hange  Slip  (Record)  of  Cars  Delivered..........,.....,.'.  II    120,  1*1 

t  of  Interchange  of  Freight  Cars  Delivered  to  other  Hues  II    122,  133 
t    of    Interchange    of    Freight   Cara   Received    from    other 

es   '■ II    122,  123 

ion  Report  of  Cars  Delivered  to  Connecting  Road......  11    12 j,  125 

t  to  Owners  of  Delivery  of  Their  Cars  to  Other  Ro&da..  11    124^  125 
ction    Report— Notice    of    ErrDre    in    Report    of    Delivery    of 

jreign    Cars II    12€,  127 

Qg   Record  Report— Owner's   Request  Upon   Other  Compaaiea 

r  Missing  Record  of  its  Cars n  135    ^ 

Diem   Report,    Monthly   Report   (To   Owners  of  Cars)    of  Per 

iem   and   Penalty   Credits  Acl ruing  Account  of  fiueli  Cars.,*  II  129 

hly    Summary    of    Per    Diem    and    Other    Credits    for    iijip    nf 

Freight   and    other    cars II  IJQ 

hly     statement     of    Corrections    and     Omissions    in    Account 

endered    of    Per    Diem    and    Other   Credits II  131 

Diem    Reclaim    Statement II    132.  133 

T  of   Advice   Accompanying   Reclaim   Statement II  134 

Ity    Notice — Owner's    Notice    to    Connecting    Road   of    Penalty 

3  be  Ciiarged   for  Failure  to   Return   Its  Cars II  135 

'ment    Showing   the   Total   Tonnage   Capacity   of   Freight   Cars 

Q    the    Service   on    the    last    Day    of   the    Month    as    Compared 

•ith     the     Previous     Month— The     number    of    Cars    and     the 

^onnage    Capacity   Thereof    Retired    and    Replaced    During  the 

lonth  and  the  Number  of  Cars  Destroyed  to  be  Rebuilt..  II    136,  137 

parative   Statement  of   Passenger  and    Freight  Train  and   Car 

loveraeut     IF  138 

ige    of    Loaded    Freight    Cars II  139 

^rnent    to    Owner    of    the    Number    of    Miles    Run    by    its    Pas- 

enger  Equipment  on  the  Line  of  a  Foreign   Road II  140 

sion    Superintendent's    Advice    of    Trains    Moved II  141 

luctor's    Report    of    Freight    Train II    142,  14S 

1   Freight  Car  Record II    144,  145 

ign    Freight   Car   Record II    146.  147 

rd    of    Switching    Reclaims II  148 

•e  to  Paying  Officer  of  Amount  of  Per  Diem  and  Car  Mileage 

harges    Due    Other    Roads ...II  149 

hly     Statement     of    Freight    Train     Service    and    Mileage    of 

Freight    Cars    II    150,151 

hly    Statement    of   Passenger    Train    Service   and    Mileage   of 

aseenger    Train    Cars II    152,  153 

isition   for  and   Invoice  of  Material ....II  190 


M 


278  INDEX. 

Notice  of  Material  Ordered II  191 

Record  of  Material  Ordered U  ISC 

Foreman's  Order  for  Material  Required  for  Immediate  Use IT  193 

Foreman's  Monthly  Report  to  Superintendent  of  Car  Depart- 
ment of  oil   and  waste  used  in  Car  Departnoient II  194 

Monthly    Statement    of    Comparative    Quantity    and    Cost    of   Oil, 

Waste   and   Tallow    Used   on   Cars II  193 

Foreman's  Monthly  Report  to  Superintendent  of  Car  Department 
of  Particulars  of  Steel  Tired  Wheels  Applied  to  or  Removed 
from   cars    II   ISS 

Foreman's  Monthly  Report  to  Superintendent  of  Car  Depart- 
ment of  Particulars  of  Cast  Iron  Wheels  Removed  from 
Passenger  Cars    II  197 

Monthly  Report  of  Superintendent  of  Car  Department  of  the 
Gross  Number  of  Defective  Cast  Iron  Passenger  Wheels  Re- 
moved  and   the    Names   of   the    Manufacturers II  19^ 

Foreman's   Monthly  Report  to  Superintendent  of  Car  Department 

of   Particulars    of   Wheels   Removed   From    Freight   Cars II   \^ 

Monthly  Report  of  Superintendent  of  Car  Department  of  the 
Gross  Number  of  Defective  Freight  Wheels  Removed,  and 
the  Names  of  the  Manufacturers II   'M 

Monthly  Report  of  Superintendent  of  Car  Department  of  Wheels 

that  have  Failed  to  meet  the  Guarantees  of  Manufacturers....  II  Hii 

Foreman's  Daily  Report  to  Superintendent  of  Car  Department  of 

Particulars  of  Steel  Tired  Car  Wheels  Turned 11   y^ 

Inspector's  Report  to  Superintendent  of  Car  Department  of  Par- 
ticulars of  Flat  Wheels  Under  Passenger  Cars II   204 

Inspector's  Report  to  Superintendent  of  Car  Department  of  Par- 
ticulars    of     Hot     Boxes II   3K 

Foreman's   Weekly  Report  to   Superintendent  of  Car   Department 

of  Cylinders  and  Triple  Values  Cleaned  and  oiled II   3« 

('ar    Repairer's    Report    of    Particulars   of    Special    Repairs    Made 

Along  the  Line II   MT 

Foreman's    Daily    Report    to    Superintendent    of    Car    Department 

of  Cars   Damaged   in   Switching II   JS 

Foreman's  Report  to  Superintendent  of  Car  Department  of  Particu- 
lars of  Condemned  and  Worn  Out  Cars II   309 

Report    of    Superintendent    of    Car    Department    to    Yard    Master 

of   Cars    Ready    for   Service   in    Repair  Yard II   21" 

Repair  Yard  Foreman's  Daily  Report  to  Superintendent  of  Car 
Department  of  Cars  in  Repair  Yard  Ready  for  Service,  not 
Including  Foreign   Cars II   tW 

Repair  Yard  Foreman's  Daily  Report  to  Superintendent  of  Car  De- 
partment of  Foreign  Cars  in  Repair  Yard  Ready  for  Service..  II   212 

Daily  Report  of  Superintendent  of  Car  Department  to  Car  Serv- 
ice Agent  of  Freight  Cars  Received  for  Repairs  and  Cars 
Repaired    and  Ready   for  Service II   213 

Report    of    Superintendent    of    car    department   of    Particulars  of 

New   Equipment   Received II   214 

Weekly  iteport  of  Superintendent  of  Car  Department  of  Par- 
ticulars  of   Cars   Destroyed n    2iri.    216 

Repair    Yard    F'oreman's    Daily    Report   to   Superintendent   of   Car 

Department   of   Repaired   and   Bad    Order  Cars  on  Hand II   217 

Daily   Report   of   Superintendent  of  Car   Department   of  Repaired 

and    Bad    Order    Cars    on    Hand II   21S 

Semi-Weekly    Report    of    Superintendent    of    Car   Department    of 

Passenger  and   Freight   Cars   to   be   Repaired   or   Rebuilt II   211 

Weekly  Report  of  Superintendent  of  Car  Department  to  Car 
Service  Agent  of  Particulars  of  Passenger  Cars  to  be  Repaired 
or    Rebuilt    II    2tt 

Monthly  Report  of  Superintendent  of  Car  Department  of  Partic- 
ulars   of    Passenger    C«rs    Repaired    and    Repainted II   •21 


■  Weekly  Report  to  Super Lctendent  of  Car  Dflpartment 

rtleularu  of  Hepairs   made  on   Freigbt  Cars II    223 

tepori  of  Bu  perm  ten  dent  ol  Car  Department  o£  Fartku- 

»C  Repairs  tnude  ati  Freigbt  Cars  at  Vai-fous  Points U    222 

eman's  Monthly  Report  to  Super  io  ten  dent  of  Car  Depart- 
of   Matenal   Used  and   Labor   Pi^rrormed   on    Repairs  iiF 

lig   Cari    ,........, PH.... *............. ►.,...,..,,* 11    221 

I!  Monthly  Report  to  Superintendent  of  Car  Departmeut 

eepfng    Cars    Cleaned.  ...,,.* .....II    225 

Summary  of  SuperlDteodeot  of  Car  Department  of  Par- 
jr  Stepping  Cars  Cleaned  on   ISacb   Day  of  tbe   Montb....  II    22S 
''a    Daily    Report    to    Superintendent    of    Car    Department 
u-tlculari&  of   PaHsenser   Cars   Received   From  aod   D#]Jv* 

to  Foreign  Lines. ....................  „ .,11    221 

'b   Monthly   Repnrt  to   Superintendent  of  Car  Department 
Material   U»ed   und    L^bor   Performed  on   RepairH  of  Pas- 

ger  Equipment  in  Joint  Service.. „.►.,...». „,  11    22g 

'n  Oaiiy  Report  to  Superintendent  of  Car  Department  of 

mt  of  Gas  Supplied  to  Cars ., .............. .  11   2^ 

,"m  Monthly   Report  to  Superintendent   of  Car  Department 

Juration  of  Pintai^h  Gas  Plant ** .*►.►►..*..-..  II    23& 

n'ii   Daily    Record   of    Diatributlon  of   Labor  on   Manufac- 

ed   Material ..*..,  II    231 

n'a  Dally  Repurt  of  DiBtnbution  of  Sbop  Labor. .♦  II    232 

I'a  Report  of  Piece  Work  Performed  by  each  Employe  .l.  II    233 
Time  Book;  Particulars  of  Hours  Worked  by  eat-b  Man; 

of  Pay;  Waffea;  And  on  What  Labor  vas  Expended n    234 

a'a  Report  to  Superintendent  of  Car  Ueparttnent  of  Over- 

le  fllJowed li    236 

I'a   Monthly  Report   to  Superintendent  of  Car  Department 

len  Hired  and  DiamlBaed., ..,,... ,..,.,.......  II    'm 

Lion    for    Employment. ....,,.. It    237h    23fi 

CP  BlanVt   Uspd   in    Investlgatiiifr  tbe   Record  of  Applkanta 

Employment II    239 

Used    by    Superintendent    of    Car    Department    in    Advising 

2men  and  Other  of  Persons  Eligible  for  Employment II    240 

Car    Builder's    Defect    Card II    241,    242 

9r's    Monthly    Report    to    Superintendent    of    Car    Depart- 

it  of   Master   Car   Builders'    Defect   Cards   Issued ir    243 

.  to    Superintendent    of    car    Department    of    Repairs    to 

eign   Cars   Account   Master  Car   Builders'    Defect   Cards II    244 

Car   Builders'    Repair   Card II    245,    246 

of  Journal    Bearings,    Air   Brake   Hose,    and   Knuckles  Ap- 

d  to  Foreign   Freight  Cars  by  Trainmen II    247 

in's   Report  to   Superintendent   of   Car   Department  of   Par- 

ilars  of  wheels  Removed  From  and  Applied  to  Foreign  Cars  II    248 

?ainst   Individuals,    Firms   and   Corporations II    249 

Evidence   Card II    250 

"'oreman's   Report   to   Superintendent    of   Car   Department   of 
■ticulars    of    Brakes,    Trucks,    etc.,    Under    Passenger    Cars 

eiving     Repairs     H    251 

1   of  Superintendent  of  Car   Department  of  Passenger  Cars..  II    252 

of  Superintendent  of  Car   Department  of  Freight  Cars II    253 

tor's    Notices   to    be    Altai  hed    to    Tars    Needing   Repairs II    254 

tor's   "O.   K."  Card   Indiratint,'  Cars   Ready   for  Service II    255 

tor's  Card    for   Freisiit    Cars    Enuipped    with   Oil    Heaters....  ir    256 

tor's   Card   for  Cars   Loaded   with    Inflammable   Material II    25? 

Route    Card     II    258 

y    Card     II    259 

t    of    Inspection    of   Cars    After    an    Accident    to    Employes   or 

hers    TI    260 

bution    Blank    for    Material    Csed    II    261 

DUtion    Blank    for    Labor    Performed II    269 


